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Clothes Pins. polishing is accomplished by means of perforated cyl inders 01' 

Probably very few realize the extent of the manufacture drums, each capahle of holding forty bushels, in which the 
of clotbes pi n s, and the amouut of capital employed in the pins are placed and kept constantly revolving until they be� 
business. Tbei r manufacture is mostly contined to New come as smooth as if polished by hand with the tinest sand 
Eng-hnd, Rnd the State of Maine produces its share of the paper. A few minutes before this process is completed , a 
commodity. small amount of tallow is thrown in the dru ms with the 

Accordi ng to the Bang'or Industrial Journal, one of the· pins, after which a few more revolutions gives them'a beau· 
most com plete and extensive clothes pin factories is located tiful glossy appearance. These polishing drums are sus
at Vanceboro, Me. From the same source tbe process of pended directly over th'l packing cuunter on the first tioor 
manufaeturing the pins, as carried on at the Vanceboro of the mil l ,  and being thus immediately beneath the ceiling 
Wooden Ware Company's factory, is given. of the floor above, are readily' filled through scuttles from 

The wood used is mainly white birch and beech.  The the drying bins on the second floor, and as easily emptied 
logs are cut and hauled to the shores of the l!i.ke or the upon the counter below, where they are sorted into first and 
streams emptying into it, whence they are floated down to second grades, and packed in boxes of five gross each . The 
the mill. As fast as reqllirr�d they are hauled into the mill sorting and packing are done by girls. Two hundred and 
hy a windlass and cbain worked by steam power, and sawed fifty boxes are packed per day. 
into leng.lhR of 16 or 22 i nches-the former to be made into The mnrket for clothes pins is Qot confined to any special 
pins, and the latter into boards for the boxes required in locality, but is found nearly all over the world. Ten thou
packing. The 16-inch lengtbs areuext sawed into boards of sand boxes have been shipped to ME'lbourne, Australia, 
the requisite thickness by a shi ngle machine, then into stri ps within the past four montbs. Ten firms in London carry a 
of the proper size by a .gang of 12 circular saws, and finnUy stock of ten thousand boxes each,  a-nd two firms in Boston 
in t o  5-inch lengths by a gang of 3 saws. carry a like amount. One thousand boxes constitute a 

The logs have now been cut up into blocks about tive load. 
inches long and three-fourths of an inch square. Falling, as .. 4. I • 
they leave the saws, on an elevator belt, they are carried into A Famous Yacht BuUder. 

an upper story , and returning to the fiJ'Rt fioor are deposited The death of Capt. Robert Fish , at Pamrapo, N. J. , Jan-
in troughs, whence they are fed to the turning l athes, of  nary 17, deprives the country of one of the best kn own and 
whicb there are several-each being capable of turning 80 suc�E'ssful of our later yacht builders. 'The victories w ou 
pins per minute. rrhey nre then passed to the sl otting rna· by many of his  yachts made his name familiar to yachts� 
chines, in which n peculiar arrangement of knives inserted men on both sides of the Atlantic. He wns born in this 
in  n circular saw gives tbe slot the proper finnge. aft:r w hich city nearly seventy years ago. In 1850 he removed to Pam
they are automatically carried by elevator belts to the dry· rapo, to establish the yArd at which so many fast vessels 
ing bins on the second /loor, where they are subjected to a h8ve been built. Among his greatest successes were the 
high temperature, generated by steam pipes, until thorougbly reconstrll.ction of the famous keel schooner Sapph�, the 

. seasoned .. There are se:v-er�l of .these bins,;the largest of Meteor, the Challenger, the Enchantress, the Wanderer, arid 
�i� �yvtif l"!ltr "h6ltes," �pJ�d tW · �- eapt\i> Fiidl v.t�s.�jjllp8rit)r sailing maSter, as w�l 
smaller ones 50. as a rem,arkably sllccessfuldesigner and builder of fast 

The pins are now ready for polishing and packing. The yachts. 

[$3.20 per Aunum. [poSrAGE PREPAID.] 

TAYLOR MANUFACTURING CO.'S PATENT SAW MILL. 
We present an engraving of a circular saw mill w i th t op 

saw, lately introduced by the Taylor Manufacturing Com· 
pany, Chambersburg, Pa .. removed from Westminster, Md., 
January 1st. This mill is made with the same careful excel
lence tbat distinguishes all the productions of the above es
tahlishment. The machine is very strong, and by its use 
the heaviest lumber can readily be handled under any power 
that may be applied to run it. 

The set works are exceedingly sim ple and quickly opel'· 
ated. Very little time is required in dogging the log, and 
there is al ways a certainty of sawing true lumber. Tbe set 
works can at all times be readily kept in adjustment and in 
perfect line with the saw. Owing to tbe construction of the 
log beam, it does not matter whether the track' settles or is 
thrown out of line by the frost. If six feet of track before 
the saw is true, lumber will be sawed true. The simple mode 
of dogging the log at one end, and allowi ng the gauge roller 
to hold the log to the log beam, saves an enormous amount 
of time, preventing tbe springing of the log. This mill is 
arranged to set to a fraction of an inch, making lum
ber of  any desired thickness. In this mode of dogging, a 
man is required to ride on the carriage, and it is claimed 
that in this way the man on the carriage can, as soon as the 
log is returned past the saw, instantly set the log to the 
roller and effect a great saving in time over other methods 
where the sawyer operates the set works from tbe ground. 

. This mill , with twenty-fou l' feet of  carriage, hns two log 
beam blocks and one dogging blocl} , makillg three blocks 
for twenty· four feet of carriage, the usual number being 
only two. The additional block gives great stiffness to the 
beam, and by the use of two in termediate supports between 
the blocks there is ample support under the log at any point 
of the carriage, and any length of timber C!!tl be sawed 
without changing the head blocks. The carringe to

-
this 

mill is heavy and wel l stayed, and.is placed on heavy axles, . 

2� inches in diameter, extending across carringe and run· 
(Oontinued on page 66.) 

SAW MILL WITH TOP SAW.-MADE BY THE tAYLOR MANUFAOTtJRING COMPANY, CHAMBERSBURG, PA. 
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For manyyear.s the science of astronomyihas been cultiv/tted If, facing the south, we raise our ey13s to the starry beav· 
in this country with DO smallmeasUl'e of energy andslWcess. ens at nine o'clock on the 11th of February, we cannot fail 
American astronomers, professional and amateur, .have won to see on the meridian a very brilliant star, intensely white, 
by their intelligent labors and brilliant discoveries an honor- with a sapphire tinge. It is Sirins, tbe leader of the host of 
able rank ill the scientific world. We have some of tbe most I beaven, a glorious object, far exceeding OUl' snn in size and 
favorably situated and powerfully equipped observatories in splendor. It is the leading brilliant in O.wis Major, and, 
the world, and are building bigger ones. And yet, until thougb classed as a star of the first magnitude, gives foUl' 
lately, tbere bas been in this country no specific organization times as much ligbt as allY' other star visible in our latitudr. 
devoted to astronomy, such as abound in Europe, particu· It would be natural to infer that this �tar is nearer to us than 
larly in Great Britain. its companions. Such is'not the ca8e, Several slIlal IeI' ,tllI'S 
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While we have no great observatory in New York, there are nea:'er to us than the brilliant orb that.holds a place in 
are here and in this vieinity several private observatories bet- the heavens at a distance of at least a million timeR Oil\' di�· 
tel' known, perhap�, abroad than at home. There are many tance from the sun. 
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isolated observers, some of world·widc reputation; and the It is so far away that light is twelve year, in spanning the 
popular interest taken ill eourses of astronomical lectures- distance. The flashing light that now comes from the star j,; 
like tbe admirable series now being given by Professor twelve years old, and jf it were this night blotted from the 
Young-sbows that there is no lack of material here for the sky, it would continue to shine there for twelve years In 
nucleus of an American Astronomical Society wllich shall be come. Its dimensions have been approximately measured . 
worthy of tile name. It is gratifying to record a promising and it is found to be a magnificent sun, at least two hUI.
beginning in this direction. On Monday evening, Jan. 22. dred times as large as our sun. Inequalities in its motion 
a number of gentlemen interested in the study of astronomy were long observed, and were attributed to the attraction o\" 
met at the residence of 1\11'. S. Y. White in Brooklyn for the a companion. But no one succeeded in detecting the dk 
purpose of organizing an astronomical society, to consist of turbing element until 1862, when the son of �Ir, AlvaP 
professional and amateur astronomers, teachers, and others Clark, the famous telescope maker, in testing a powerful 
interested in the study. �Il'. White, who owns the largest new instrument, turned it upon Sirius, and behdd a liny 
and finest refracting telescope of any priva�e observer in point near the star that proved to be the long looked for 
America, was elected President of the society; JIIlr. William companion. 8irius belongs to the highest order of stals. 
T. Gregg, Yice·President; and Mr. G. P. Serviss, Secretary. knowll as \"hite stars. Its color haS changed, for Seneca dr-
The intention is to make the society broadly American in scribes it as ruddier than Mars, and Ptolemy dasBes it wilh 
scope and m�'mbersbip: There is a good field for it, and Anta.i"es. It has beel] sern with the naked eye in broad sun
properly condncted it cannot fail to become one of oUl' most shine, and it is brilliant enough to cast a shadow. 
honorable and useful institutions. 

' 
Taking Sirius for a starting point, wc will explore .sonw· 

.. ,'rerms for Export Edition, $5.00 a year, sent prepaid to any part of the 
world. Single copies 50 cents. � Manufacturers and others wbo desire 
to �ecure foreign trade may have large. and handsomely displayed an
nouncements published in this e dition at a very moderate cost_ 

.. , • , _ of the leading stars and constellatious in the vicinity . 
• / A CURE FOR SEASICKNESS AT LAST. Northwcst of Sirius, and an hour past the' meridian, is the in our report of the p:oeeedings of the New York Acad- finest constellation in the heavens, the superb Odon. I1R 

¢kny of Sciences mention is made of a pll'per read by the outlineR are easily traeed: an elongated parallelogram of 
Rev. MI'. Thwing describing a new and peeuliar method of folll' bright stars, a row of three stilI'S in the center, and all 
cIII'ing seasickness, which the author has tried with success oblique row running from tbe central band form the framt'· 

The SCI F.:";�'IFIC A.\1Ir.I{ICAN Exuort Edition has a large guaranteed circu
lation in all commercial placeR througbout the world. Address M UN� & 
CO., 261 Broadway, corner of Warren street, New York. 

- --�------------r-- in several instances. work. The poetic imagillatiQn of tht' Greeks surrounded 
NEW YORK, SATGRDAY, FEBRUARY 3, 1883( He approaches tbe sufferer unawares from behind, places and interwove with this starry framework the giant stature 

-==-==-_=-c=-=--=:_"-::-::-'--:-=-=.==- -:'C_CO __ '-- -"-- his hand upon the patient's h'3ad, and speaks in an assuring and "majestic proportions of Orion, the mighty l.unler, 
Contents. tone of voice. This. puts the passenger into a trance, his brandishing a club in his right hand, and holding in his 

Adirondack e:����:::���ti�le.��"�!I��:';�o:��hc��to'::��:!;�� .... .. . . 67 sickness is ended, he is supremely happy. The doctor then left a lion's skin for a shield. Betelguese and Bellatrix, the 
_�dulteratlOD of RDlln"e colol's , .. I!": Improvement submarine mining, 68 pronounces the words" all right," which instantly restores two upper stars of the parallelogram, shine brightly. on his Alum water a tire extIngUIsher ... 68 i Interesting elec. mach., new'l' ... . 71 American Astronomical Soeiety .. 6�' Iron .tlUtter. improved .... ..... . . 67 the sick man to sense and health, enabling him thereafter to shollldel'S; Rigel and Saiph, the two lower ones, sparkle 011 4-m. ste1!-mb.oats sweep the world. 11 Large pearls.... ................... 68 
8!�\!i��nl��v.;�,J:���etc:'<:.:::::: �g �����i:i����;n�.
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.. : .... �1 enjoy full meals of vrctuals without let or hinderance. The his lcft foot and right knee, The three stars in tile eent,·!, 
Clothes pins .. . .. . .. .... . . .. ... .. 6.3 Mechanical inventions .. .... 74 paper was listened to with profound interest by the members forlll llis belt, and the oblique stars mark his glittering sworn. 
Clough gas burn,e1's. the . . . . . . •• . . .  66 �1icroscope for testing'timber::: iO �Og n,nk for challl�* ...... ........ 73 Newbooks and publications ... . . . 75 present, was discussed, and will be duly published in the So striking are the outlines of this constellation, that wlleu 
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shurst's electric,,1 machine .. 71 THE ADIRONDACK WILDERNESS. ------------.-.---.----------- I The need of saving the woodlands of the Adirondack wil-
'r ABLE OJ<' CONrrEN'l'1::) OF' derness, out of which flow the Hudson River and other 
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streams of great commercial, manufacturing and sanitary 
value to the State, bas long been reeognized by observing 
and thoughtfu1 citizens. The outer and more accesHible 
portions of the original forest region have long- been stripped 
of their timber, and vast. areas of little use for agriculture 
have thus been made treeleRs and barren, So long as the 
forests of M,tine and Miehigan and other wooded regions in 
the North and West were able to supply timber at a less cost 
for transportation to market, the remaining Adirondack for
ests were practically protected from the inroads of lumber
men. That protection they are rapidly losing: and quite 
recently vast tracts of heavily wooded lands in that region 
have passed into the hands of timber cutters. 

There is no question that the general clearing of the AdL 
rondack region of its protecting forests would produce 
effects of the most disastrous character to the vallpys of the 
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forbidding tbe sale of 660,000 acres owned by the State in 
the Adirondack region, was passed by a vote of 24 to 5, 
January 23. It i;; a good Indication of increasing public ap
precial.ion of tbe need of preserving the wood�d chara.cter of 
that part of the State. The timber there, if cut at all, shou1d 
be cut only under rigid control, lmd with tbe most careful 
provisions for immediate rewooding of the cleared ground. 

oHities. 
Orion is visible all over the habitable world, for the center 

is midway betwePII the poles of the heavens and directly 
over the equator. The three stars in the belt measure tbree 
degrees in widtll, and may thus serve as a measuring rod fo), 
computing the distance of the stars. 'fhis cOllstellation con
tains the most famous nebula in the heavens, and it is visible 
to the naked eye. Around the central star in the Sword 
clusters a hazy cloud-speck. When a powerful telescope ig 
turned upon it, a wondrous transformation takes place-the 
Great Nebula of Orion springs into existence. The cloudy 
patch beeomes a huge monster, with open mouth and branch
ing horns. Within the open moutll a trapezium of stars is 
revealed, while spiral forms of gh'lst-like indistinctness fill 
in the field of vision. Telescope and spectroscope have ex
hausted their powers .in seeking to solve the mysterious for
mation of this wonder of the skies. 

Eighty stars may be counted in Orioll visible to the naked 
eye, while nearly two thousand are revealed in the telescope. 
Many' of them are double, triple, and multiple stars, the 
components developing evClY contrasted color of the rain
bow, and bearing witness to the inconceivable riehness and 
profusion of creative Power that not only produces sYbtemR 
ruled by a single sun, but mingles with them other systems, 
where two, three, foul', and even more suns revolve about 
each otber in circuits that take thousands of years to com
plete. 

If now we turn our eyes to a point in the sky 26 degrees 
northeast of Sirius, and about the same distance east of 
Betelguese, a bright. red stai' will appear. It is ProeY0tl, the 
leading brilliant in Oani� Minor. It shows to skillful ob
servers similar evidence of disturbance to that of Sirius. It 
is h(lped tllat some of the great telescopes now being con
structed will reveal in like man ner the companion of Procyon. 
It will help to impress the relative position of Sirius, Betel· 

and Proeyon on the memory to note that they form a 
large equilateral triangle. 

Looking 28 degrees., north of Procyon, two bright stars, 
4° 30' apart, may be seen. They are Oastol' and Pollux. 
twin starR in the constellation Gemini. The upper and 
brighter of the two iR Oastor, of the first magnitnde. It is 
the most beautiful double star in the northern heavens. A 
telescope of moderate power will separate it into two stars 
of nearly equal magnitude-:-one a brilliant white, the other 
white tinged with· green. Castor and Pollux, as well 
aSPl'ocyon, are on the meridian about an hour after Sirius, 
While Orion has passed the meridian an hour earlier, and is 
descending on �he westward, track. 

. 

Tnrning our eyes northwest of Orion, we behold· two clus
ters in Taurus. One of them is the Pleiades, with six stars 
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I citltifir � tutri·nul. 
visible to ordinary_eyes, ten or t welve to observers gifted 

I 

ing dye stuffs, especially logwood extracts, is due in part to pations, or employers, that in dicate to one acquainted witb 
with exceptional v isual power, and two hundr.e� in the tele· its cheap�ess .an� i n  part to its in�ifference t? colors, . �he the subject the origi n  and cbief mem bership of the EOcieties. 
"cope. The other cluster is t h e  Hyades, contammg five stars beauty of whICh IS not affected by It, and by Its solubIlity The Art Workers, Arl isans; Carpet and Ho�iery, Disston , 
�o situated as to form the letter V. The bright red star on in water, so that it escapes observation in dyeing and Ledger, Lu mbermen's, Pequa (Pequa Mills), T radesmen's, 
the left at tbe top of the letter is Aldebaran. The brilliant printing. Wood and I ron Workers, Will iman tic, are all names for 
sta r scinti llatin g  low down in tbe north is Vega in tbe Lyre, Tbe only means we have to protect ourselves against this socie t i es that originated from t h e  husiness calli r!gs or asso 
and n orthweAt of the Twi ns is tbe su perb white  star, Capella fraud is more care in examining the dye before purcbasing. ciations of the original members. The names are interesting 
in Auriga. It would not be in place here to enter into a full description from anotber standpoint. The list shows that the th rifty 

'Ve bave t h u s  given. a bare outline of some of tbe princi· of  the chemica� anulysis, so we pass over the scientific tests G<:Jrman s  have adopted building societies a� a most pruc
pal stars and constellations tbat grace the sky about 9 o'clock and mention the metbods wh ich do not reqnire any speci al ticable means of securing their savings. The n nmber of so· 
on the 11th of February. We have d rawn the picture for 9 skill nor the use of costly apparatus. ciet ies wHh German names is n oteworthy, as is also the num
o'clOCK .  At an earl ier bour in the evening observers will Besides the scientific exam i nation of dyes for tbeir pnrity , bel' w ith tbe names of Cat bolic churches, indicating tbeir 
fi nd tbe stars less advanced on l beir stately march over the of course only one other way remains of form i n g  a judg- origin among the congregations of the churches w h ose names 
celestial track. Observers at a l�ter ho nr will find the grand ment as to their qual i ty, and that is the practical ·estima· they have assumed .  

' . 

proce�sion farther toward the west, while n e w  stars will t.iOll of their value by comparison of the colors produced. -"._4".>-!�"'.------
t.ake 'tbeir placeR i n  the east. The same is true for different Before undertaking these time consuming experi ments, it is Importation of' Adulterated and S poiled Teas. 

porti ons  of the m onth. Before the 1 1  th, Si r i us will not well to obtain an approximate idea of tbe ohject in question , The House Committee of Ways a n d  Means reported favor-
reach t h e  meridian until after 9 o'clock. After the 11th ,  he w h ich is best gained by studying the substances used for ably, January 23, a bill prol.ibiting the importation of t eas 
will  bave passed it. Tbe stars rise and set-except ing those ; adulterating the different dyes. adulterated. 
around the pole that are al ways above the borizon-four 'Ve pass over the details given hy the author on these This p rohibits the importation of teas adulterated with 
minutes earlier every n ight, because the eartb advances in points, as they are to be found in tbe ord i n ary text books, spuri ous leaf or ,*ith exhausted leaves, or contai n in g  cbemi
bel' orbit  round tbe, sun a space equal in distance to tbat aud pass next to an excel lent recommendation of tbe author, I cals or other deleteriol1� substances making tbem unfit for 
time. B nt the beavens p rt'sent the sam e picture whenever which applies qu i te as well to other goods, drngs, spices, ! use. All t�a imported iB to be exami n ed, an d if it is found 
tbe same season returns. The Fe.bruary sky of 1884 will medicines, and even food, namely, to purchase only from to come with in tbe pro h i bitions of the act, the importer or 
repeat tbat of 1883. houses of known reputation ,  and not to be misled by lo wer consignee must give bond to export it within six months. 

The stars, as w e  look at. them, seem as fixed and un change- prices, and i n duced to buy from i rresponsi ble or unknown In case of failure to do this, the eollector mu,t CHuse tbe tea 
abl e u s  tbe vast vault i n  whicb they shine .  In reality, they fi rms. to be de:;troyed.  Tbe the term " exbausted " is  ' defined to 
are in a condi t ion of ceaseless commotion. Some are moving .. • • • • in clude any tea wbich bas been deprived of its p roper 
toward,  .others are receding from us. Sirius-is receding from Anothe r Important Telephone Decision. stre n gtb by steeping, infusion, etc. This provision is in-
us at the rate of twenty·two m i les a second, Betelguese at·the The long lit igation between the Bell Telephone Company tended to excl ud e  teas that have been o n ce used and then 
same rate, and Castor is receding t wenty· five miles a second. and tbe Dolbear Telepbone Company came to an end in tbe manipulated to be sold again . 
Vega is approacbing with the treme n dous velocity of fifty Circuit Court, at Bosl on, Jan uary 24, v ictory resting with This decision of the committee was materially influenced 
mile� a seco nd,  and Poll ux at the rate of forty'nine miles a the former. 1n his decision Judge Gray beld : hy It state ment made by Mr. J. R. Davies, who has been fot' 
second .  These stars are at such Itn im mense distance that That MI'. Bell w as the first inventor who suecessfully used m any years in tbe tea trad e. Mr. Davies exh ibited samples 
the motion will n ot he apparent for many centuries, hut in tbe electric current for the transm ission of arti culate sound. of worthless and adulterated teas whicb b ad been put upon 
the progress of ages a chan ge must occur. The receding Tbe differenpes of Dol bear's and Bell's plans are not such as tbe Ne w York market, " teas " wbich had sold elsewhere 
stars will dim i n ish , the approac h i n g  ones increase in bright- to warrant the former to claim an i n  ven tion of the entire from 4 to 8% cents a poun d.  The e n actment of a law in 
ne,s. The presen t confil! u ration of tbe stars will be broken system. The essence of Bell's i n vention consists not merely England p robihiting the importation of all adulterated teas, 

, u p, Orion wil l  be transformed, Sirius will pale in laster, in tbe form of apparatus which he uses, hut in t h e  general including all tea whose chemical p roperties are inj urious 
Castor a n d  Pollux w i l l  separate, 'an d Vega will shine w ith a process, or method, of w hich tbat apparatus is tbe embodi- to health, has bad tbe defect to d i vert an immense qnantity 
superh bril l ian cy thllt  w i ll perhaps entit l e  her to a higber ment. Not witbstanding the distinct difference clai med by of these teas to tbe American market. I n  1881 over 44, 000 
rank than Sirius now h olds. tbe Dolbear receiver, tbey avail themselves of Mr. Bell's dis- packages were forhidden en try into England and were ex· 

Staid an d sere n e  as the stars appear, the picture is never covery that undulatOry vibra tions of electricity can intell i- ported, part of them coming to this conntry. Such import
monotonoll�, never the same for two nights in succession . gen t ly and accurately transmit-.articulate speech , as w ell as ations should be_ stopped at the custom h ouse or destroyed, 
The planets give an e ver chan ging element to the scene. of the process which Bell invented and by "'hicb he reduced 

I as is done in E nglan d . 
J u p iter is now wandering b igb in the north, grandly posed his discovery to practical use. Tbey also copy the mode .. I I I  • 
for observation ; Saturn shi nes witb paling luster in tbe and apparatus by wbich b e  creates and transmits the ull- I George M. Beard. 

regiou near tbe Pleiades and Aldebaran ; Venus holds her dulatory electrical v ibrations correspond ing to those of the Dr. George Mil ler Beard of this city died of pleuro-pneu-
state as harbinger of the :;u n  and sky ; Mercury may be seen t air. And in the plate charged w i tb electricity, w h ich tbey m on ia Jan . 23, at the comparatively early age of forty-tbree 
in the morning sky at the close of the month. The moon have substituted for t.he magnetic coil i n  the receiver, the years. At the beginning of his practice he gave much atten
moves east'waftflYl lier COUl'se, nnd the ghost-like shadow of cbarge constantly varres' i n  accordance with the princi ple tion to tbe use of electricity in the t !'eatm e n t  of disease , and 
the great comet of 1882, speedin g  its way sou t h  of t.he glow- wbich lUr. Bell d iscovered, an d by means of the und nlating was througb out his busy l ife an untiring writer upon tbat and 
ing Sirius, h armlessly recedes to parts unkn o w n .  eurren t mused b y  tbe process and i n  tbe mode which he i n - kindred subjects.  The treatment o f  nervous t roubles led him 

Something new may always he boped for, to give excite- vented and patented. 'l'he d efendants bave tbere fore in- to pay especial attention to the relations of mind and body, 
men t to the celestial outlook. Comets may at any time en · fringed 011 Bell 's pate n t  by usi ng h is general process or particularlv in those aberrant manifestations of mind .shown 
l iven the scene witb tbeir fantastic and sbadowy p respn ce, met h od , and should be J'('strained bJ i njnnction from COll- in tran ces, delu sions. obscure nervous diseases, mind readings 
meteors may fla me across tbe sky and dissolve in trail· , tinuing to do so. so called and the l ike His studies o f  tbe conditions affect-
ing robes of silvery l ight, the au ror a may raise its flam· ... 4 • I .  .----- - i�g theval ue of human testimony are suggestive a n d  in many 
ing banners in the northern heavens, a variable star may Societies f'or the Promotion oJ' Thrit't. in stances bighly valuable. Had be been abl(1 to ma.ke propel' 
blaze forl h into sudden brilliancy, a brigbt star may Olle of tbe notable featu res of Pen nsyl vania industrial life is allowance for the infln ence of his own in tense personal cbar. 
fade in to invisibil i ty, and new asteroids may be added to tbe great development of societfes for securing to w orkmen , acter i ll  determining his j ndgment, tbere would bave beeH 
the system. It i s  n ot im possible that some clear-eyed ob- from thei r individ ual say ings, comfortable h omes of their less occasion to doubt the correctness of his con clusions. O n e  
server may discern a n  intra-Mercurial pl a n et i n  transit over own. The lead in t h i s  usefnl movement was n l\tura lly taken o f  b i s  last utterances gives a key t o  t h e  in vestigating a n d  reo 
the sun , 01' discover an u l tra·Neptun ian planet in the region by Philadelphia, w hich n o w :has about three bund red and cording spirit wbicb rnled his life, Almost with his last 
that is being searched w i t h  that e n d  in view. fifty building and loan associations, w ith an aggregate paid breath he sai d :  " I  wish it were possible for me to record 

Some of these events may occur wi thin the boundaries of up capital of n ineteen or twenty mil l i on of dollars. In i for the sake of scien ce the thougbts of a dying m an. This 
the prege nt  m onth. At least, tbere w ill be beauty and ot ber m a n u facturing towns of the State are nearly hal f as i fi nal battle t hat I am going through with w ould be inter
variety enough under an.v conditions to increase the know- m any more associations, .  with a proportional amount of ac- esting. " 
l edge, widen tbe sphere, a n d  add to the enjoyment of every cUlllulated property. -

-�'----'-"--'" ... �, ....... -------
lover of the stars. These fact� have heen compiled by the Philadelpbia Ledgel' Edw-ard H. Knight, L L . D  • 

• • • , .. from tbe State A nditor·Gen eral's report of corporation R pay- Edward H. Knight, the accomplished w riter on mechalli{)s 
Adulteration of' Aniline Color... i ng taxes on cap i l al stock. Fully nine ty per cen t of the thirty and kindred �ubjects, and author o f  " Knigh t's American 

BY FRIEDRICH EHRLICH. milli on dollars form i n g  the aggregate capital s�ock of these I
I Mechanical Dictionary, " died at his borne at Bellefontaine,  

The high pricSl of the anilin e  dyes b as unfortu nately in· associations, it ap pears, bas heen lent to members, and is Ohio, Jan .  21 . Mr. Knight was a valued contrib utor to  the 
duced many persons  that. deal i n  them to attempt their com posed not merely of t he savings of thrifty people, bu.t . SOIENTIFIC AMERICAN, and was formerly con n ected with our 
adulteratio n .  It is n ot, as may be supposed, tbe mallu fac- savi ngs devoted at  once to tbe material i mprovement and de· brancb office in W ashington. He was one of · the Un ited 
turers tb at a re reponsible for tbe adulterations, but single velop ment of cities, t o wns, and villages, increasing the tax States Commissi oners to the Paris Universal Exposition, anle 
dealers, wbo w eaken and dilute their w ares in various ways, value of real estate and providing the people with comfort- in 1878 was decorated with the order of the Legion of Honor 
and by differen t  manipulations, so as to make larger profits. able bo mes. at Paris. 

As long as aniline col ors were sold in liquid form it was Touching a p roposition to exempt from t axation the capi-
very convenien t  for  the ad'llterators, for tben tbe analysis tal stock of societies of this sort, the Ledger justly says that 
was still m ore difficult and many i n tentiond impurities could the thrift tbat produces such a gran d total of savi ngs, and 
lI ot be detected at all. that at once puts the savings into property thltt is of itself 

Now they find their labors much increased, for the aniline already taxed as snch , is certai nly deserving of sucb en
dyes are sold only i ll crYRtals, and b ence adul terat i u n s  are . cou ragement from the Co mmonwealth as would arise from 
more easily detected. Iu some cases it is accomplisbed by exem ption from other taxation for State purposes, especially 
i nterrupting the crystallizati on and mixing in foreign sn b· at a time w h en the revenues arising from such taxation are 
stancl's, then evaporating the mixture, and' grind i n g  w h en not. n eeded. 
d ry. Bnt this can only be done in case of snch dyes as the Fol lowing the lelld of Philadelphia in  tbe development of 
publ ic are accustomed to purchase in powder. For otber tbese commendable associat ions, are Pittsburg and Allpgheny, 
dyes, like fucbsine, other means of deception must be em- which have together fi fty-eigbt societies ; R'1ading has eight. ; 
ployed. York, sixteen ; Erie, five ; and t.bere ·'are nearly two hundred 

The principal substances used to adulterate aniline colors other societies sC'attered tbrougbout the State. A ll tbe bnsy 
are sugar, starch, Glauber's salt, oxide of tin, and sulphate smaller places in the State, such as Chester, Altoona, Potts
of magnt'sia, but dextrin e  plays the most important part. ville, McKeesport, Will iamsport, Easton , Al lentow n ,  Betbl e
'fhe last named is a favorite article witb all kinds of adul- h e m , Wilkesharre, Scranton , ane Pbamixville ar� down in 
l erators, nor h as it been passed over unnoticed hy dishonest list. Tbe centers of productive toil are also the centers o f  
�niline dealers. We may say that tbe greater , part of all the activity in building society work. They are t h e  working 
dextrine made is used for deception in various articles, and i people, indeed, who are the mainstay of these co·operative 
tbat only t he smaller part finds nse in stiffen ing cotton I saving societies. A glance d own the list of Phil adelphia so
fa�rics, imparting to them a stiffness they would ' not other- i cieties, printed in t h e  Ledger, w i l l  illustrate this. Many of 
WIse possess. I the societies bave merely fanci ful or otber meaningle88 

The frequent use of starch gum (dextri ne) fot adulterflt- names, but some are named for great i ndnstri�l wprk�, QCcu-

. ' . . .. 
The First Comet of' 1 8 83. 

Mr. W. L. Burton ,  second officer of the steamsbip City 
of Savannab , reports the discovery of a comet at t wo o'clock 
of the moming of January 12. Tbe ship was on the way 
from tbis city to Savannah ,  and about 25 miles·solltbwest of 
Cnpe Lookout. The po,ition of the comet is indefini tely 
described as " southeast of Orion. " The supposed comet, 
faintly visible by the naked eye, was observed tbe saUle 
evening as early as nine o'clock, the ship being in the river 
below Savannah.  

• • • • • 
'J'he Floods in Europe. l!" A dispatch from the Imperial Germa n  Foreign Office at 

Berlin to the German QOllSul at B oston states that throngh 
the inundations last autumn 20, 000 bouses, 1 30, 000 persons, 
and 1 50,000 acres of land and property have suffered damage 
in Prussia alone, and t3e d3mage by tbe December floods 
has been nearly as great. In tbe Bayrische Rbeinplatz 
1 , 000 houses were swept, a way and 12,000 persons rendered 
bomeless. Hessen and otlJer tlistricts along the rivers suf
fered the same calamity. 

The- floods in Austria, )taly, .and other parts of Europe 
were quite as disastrous as those. of Prussia. 
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TAYLOR MANUFACTURING CO.'S PATENT SAW MILL. 
( OontinWJd from first page.)  

ning in self . .  oiling boxes, and carrying heavy 8·inch wheels 
or rollers, which run on continuous T-rails. The extensions 
on each end of the carriage, which are 8 feet long in this 
size mi ll ,  are so arranged that they canuot spring out of 
gear, thus preventing stri pping the feed pinion , and also 
allowing the sawing of lumber eight feet longel' than the 
carriage. This is very convenient for back ing  the carriage 
to receive the log. It is an improvement that any one 
familiar with saw mills will appreciate. (See Fig; 3, page 
259, vol. xlvii. , SCI. AM. ) 

The log heam is moved by a lever with a simple ratchet 
arrangement for moving e lhows of head blocks, 01', as 
shown in cut, by crank wheel. The advantage of the crank 
wheel over lever is that no motion is lost., and tbat the log 
beam recedes contin uously or goes forward, as is deBired, i s  
rapid , and ea�ily haudled. 'l'he gauge roller is a simple and I ingenious device recently patented , and is so constructed 
that all wear or lost motion is provided for, and can be set 
to saw a thirty-second full, or a thirty-second scant, if de
sired. By it the log is pressed against the log beam, and as i 
the carriage moves up to the saw, the log passing between the i 
gauge roller and beam, it will be seen t,hat lumber must be 
sawed true. By this mode of holding the log at the end 
next to the saw no dogging is reqnired, the dog at the rear 
end being the only one necessary to hold  the log to its place. 
We are in formed that this gauge roller can easily be applied ! 
to other IJl ills if desired. I The frame of this mi l l  is very heavy, and is made i n  
girder style, and s o  arranged a s  t o  set the carriage on either 
the right or le ft hand of the saw frame ; the feed is a fric
tion feed, with face 7 inches in width ; feed belt is also wide, 
cnrrying a 5-inch belt. The main mandrel is made long (9 
feet), so as to use the drive pulley on the outside of frame. I 
It is of tbe b�st hammered steel, 372' inches in diameter, ' 
and runs in th ree adjustable bearings, each 12 inches in 
w idth. The fr,ame is made to take a saw up to 72 inches in 
diameter. The top frame is made very stiff and heavy with 
adju -tments, by which the top saw can be l ined to suit the 
bottom saw. It carrie� a saw up to 36 inches. It has an 
adjustable belt tightener to drive top saw when desi red, �and can be used while the  machinery is running. This mi ll, 
with 48 feet of 'carriage, one dogging block, and fOllr log 
beam block6, weighs 12, 000 pollnds. 

The company manufacture four .smaller size mills-Nos. 
2, 3, 4, arid 5.  Nos. 3. 4, and 5 mills have no top saw. 
Their No. 5 Plantat ion saw lII ill was illus-
trated in the SCIENTIFIC AMERICAN of De-
cember 16. 1 882. This com pany ,also buUd 
cut-off stationary engines of various styles, 
from 12 to 250 horse power ; also dry steam 
portahle engines, from 8 to 40 horse power ; 
and vertical engines, from 5 to 10 horse 
power. 

For further particulars address T a y I 0 I' 
Manufacturing Company, Chambersburg, Pa. 

• • •  
Weak Electric Currents. 

Dr. Hertz lately described and exhibited 
before the Physical Society, Berlin ,  an appa
mtus he h ad constructed for demonstration 
of such weak electric currents as change t heir 
direction very often , several thousand times 
in a second.  He called attention to the defects 
of  the electro-dynamometers previously tm
ployed for the purpose, and showed that the 
electric I)(,at effect could most fitly be used 
in this case. The new dynamom�ter consists 
of an extremely thin h OI izontally stretched 
silver wire, the  extension of which by heat, 
produced by the alternating currents, is ob
served .  To this  end the wire is ,  at its mid
dle, wouud roun d a vertical  cylinder vf steel 
capable of rota tion about its axis, by tUI'll
ing of which the wire is stretched. Eacll ex
tension of the wire through electric heating 
turns the cylinder the oppo�ite way to this 
torsion. and its rotation is observed by means 
of a mirror and telescope. This dynamo
meter, as Herr H�rtz showed. is only , appli
cable when the curre l lts are weak, and the 
current reversals are very frequen t ;  that is, 
precisely in cases where other measuring in
stru men ts fail, 

• • •  
A n  Enormous 'rumor. 

ration. This was a subcutaneous fatty tumor, one of the relieving its dead flatness and furnishing an admirable 
largest ever k!lown. It was 35 inches long and 6772' inches foundation for color effects. Most beautiful resuits can 
in greatest diameter-nearly as lar.ge as a barrel of flour. be arrived at by artistic manipulation. The great ad van-

.. , • I • tage of t his process over moulding or stamping lies part ly 
THE HARDING PROCESS OF EMBOSSING ON WALLS. ill tbe low relief of the ornaments and in their appJ ica

The number of house owners able to decorate their dwell- bility to old as well as new walls, w ithout the aid of 
glue or paste to hold them in place (thus obviating ings with mural carvings is few compared w ith those who 

are able ttl appreciate such home adornments and would be 
glad to have tuem. In this ,  as  in  many other instances, 

THE HARDING PROCESS OF EMBOSSING ON WALLS. 

popular taste has run ahead of the capacity of the average 
p'll'Se to buy. Accordingly, the invention of means by 
which genuine artist ic effects in raised figures can be pro
duced cheaply, al most mechanically, yet allowing the 
utmost freedom of choice or individuality in design, finds a 
"umerous public ready to welcome it. 

The new process (If m ural decoration . ill ustrated in the 
cut, is as simple as it is admirable in its effects. , The de-

1,' 1  ! ' I 'I I 

decom position in presence of damp and making it one 
of the healtb iest decorations), but more to the circum
stance that the freest expreSHlOn of individual in venlion 
and preference may be enjoyed without adding to tile 
cost of the w ork. Any plastic material may be used . alld 
applied to curved as well as flat surfaces. Specimens of 
this work are exhibited at Caryl Coleman;s art rooms, 821 
Broadway, New York ci ty. The inventor is Mr. J. H. 
Harding, Milw aukee, Wis. 

.. � . . .. 
Soprem,e Court Decisions.-Tbe Clough Ga. B urners. 

Among the patent cases recently decided by the United 
States Supreme Court are two between T heodore Clough and 
the Gilbert & Baker Manufacturing Company. The first 
was a suit brought by Clough against the man ufacturing 
cllmpany for infringement of his patent upon an improved 
gas burner. The claims of the Clough patent were sustained, 
and the decree of the lown court reversed . The second suit 
was brought by the -Gilbert & Baker Manu facturing Com
pany against Clough for a lleged infringement of a patent on 
improvements in gas burners granted to Joh n P. Baker, 
JuTy 26, 1R70. 

The comt held that while the Baker patent covered 
n ew, uReful. and patentable modificationR, it yet clearly 
infringed the claims of letters patent. gmnted to Theodore 

' Clongh , July 26, 1870. Both opi nions were by Justice 
Blatchford. 

Preparation oC Spongy Tin. 
Tin precipitated from its salts by means of zinc is chiefly 

employed in making sil ver paper and printing textiles. It 
ough t to be very ligh t. of a bright gray color, and cover 
well like wh ite lead. The follow ing process for maki ng a 
preparation having all these properties is described by C. 
Puscher in Kunst und Gewerbe : 

Dissolve one part of tin salt i n  400 parts of water acidified 
with hydrochloric acid. A rod of zinc is put  in this solu
tion and the preci pitated tin, most of which floats on the 

surface, is carefully collected on a sieve with
out pressing, washed with wat er, and dried 
by warming. The tin sponge thus obtained 
can be readi ly pulverized in  a mortal' with 
water, and floated on a hair sieve without 
acquiring a metallic luster. After t rir urating 
well with starch paste it is ready for use in 
making silver paper, or in printing textiles. 
The small quantity of tin spollge that remains 
on the sieve is dissolved in a mixture of  equal 
parts of water ami hydrochloric acid, and 
used to mix with the next solution of tin Fait 
instead of acid. The same hquid can be u8ed ' 
from ten to thirteen times in making t in  
sponge by repeated additions of  tin salt. 
The zinc chloride thus accumulated can be 
concen trated by evaporation, and used in 
soldering or in cleaning iron ware that is to 
be t inned. 

Instead of using it as above, the tin sponge 
can be dried and g'round to a fine gray pow
der and employed as an· efficient /and econo
mical means of tinning all other metals ex
cept lead. For t his purpose the t in powder 
is rubbed up into a paste wi th  a hot satu
rated solution of sal ammon iac, and the metal 
to be tin np.d is painted wil ll. it. This is re
peated according to tbe amount of tin it is de
si red ttl deposit on it. after w hich it is heated 
over a sfJi rit lamp 01' a Bunsen burner. The 
tinning is effected in about one  minute ; i t  i s  
only necessary now to wash the article and 
pol i sh i t  w ith cbalk to give it a good polish. 
This process can also be used t.o mend spots 
that have been formed on t iu n ed articles, or 
to make white drawings on ot her metal�. 

If the spongy tin is  m ixed witb 5 to 10 per 
cent of reduced an ti m ony and 5 pel' cent of 
powdered sal ammoniac llnd a l it t le water, the 
paste can be applied as before. and produces 
a still whiter and harder coating of Britannia 
metal .  

HEAD BLOCK.-TAYLOR MANUFACTURING CO.'S SAW MILt.. 

Reduced antimony is obtained as a black 
powder by d i pping a rod of zinc into a solu
tion containing equal parts of antimonic 
chl oride a n d water, to which, however, 
enough hydrochloric acid is addEd to dis

A ' recen t  number of the ilI�edicat Record 
contains engravings from photographs of a 
woman who w a s  affiicted with a tumor 
weighing eighty poun ds. It  was at tached to 
the abdomen, and the picture shows the 
patient i ll a sitting posture, holding in her 
arms and on her knees a large hundle, which 
formed her undesirable appendage, After much entreaty '  signs, which may be varied unlimitedly to express the taste 
from the poor woman that an operation for her relief m ight or fancy or purpose of the occu pant of t he apartments to 
be tried, the surgeons of the Cincinnati Hospital final ly be decorated, are drawn upon suitable material and cut 
consented ; and Dr. N. P. Dandridge performed the hazard- i nto stencils. The plastic substance to form tbe raised 
ous work with great skill ,  bei ng assisted by Dr. E. W. figures is applied to the wall tbrough the openings of the 
Walker and the h ospital staff, in the presence of the medical stencil, the thickness of the stencil material determining 
class. and a lal'ge number of neighbori ng physician@ But the height of the figures. By laying otie stencil over. an
the shock to the patiet1t waR very profound, and her inherent otber, any details of the figures may be raised to any height 
strength not sufficient. She survived a week after the ope- desired. The figures are thus part of tbe solid wall. at once 

solve the white precip:it.nte first formed. The black pre
cipitated an t imony is collected on a filter, well washed with 
water, and then dried . 

. 
.. 

The spongy tin above described is sold in Germany, says 
our infonnant, at five marks pel' kilogramme, which is 
about 57 eentg pel' pound.  

.. 4 • • .. 
AN internati onal exhibition will be opened in Calcutta 

next December, and will close on February 29, 1884. 

© 1883 SCIENTIFIC AMERICAN, INC



FEBRUARY 3, 1 883.] 
IRON SHUTTER. 

Iron shutters are an excel lent protection to buildings 
against fi re from adjoining buildings ; but on account of tbe 
difficulty experienced i u  open ing such shutters from the out
side in case of fire, they bave been generally condemned. 

The engraving shows an improved iron shutter that can 
be readily opened from the outside , and at the same time 
more easily operated from the inside than the usual hi uged 
shutters. 

The sh utters are of ordinary construction, made of two 
th icknesses of sheet iron , with a space between that may be 
filled with a non -conductor of heat, if desired. Tbey rest 
and move upon a crossbar or track of steel , attacbed at its 
ends to the wall of the bUilding. The ends of the ba e 
slotted . and enter loosely through the slotted castings that 
are attached to the wall .  On the bolts and within the slots 
of the bar are eccentrics, by which the bar is clamped to the 
casiin/l;s. This construction allows the bal' to expand from 
the heat w ithout springi ng, which might prevent  the free 
working of the shutters. The object of the eccentric is to 
al low adjustment of the shutters if the wall settles or the 
shutters work too closely to the window sill. The outer end 
of the bolt is formed square to receive a wrench for the ad
justment of the eccentric, and this square end is usually 
covered by a holl ow washer. 

The support i n g bar passes between the two sides of each 
shutter, and through an iron box or casing that is fitted 
within the shutter. This casing, which is held in place by 
croesbolts, con tains sheaves that are grooved, and roll on the 
supporting bar. 

The shu tters are made with their inner edges rabbeted to 
lap one upon tbe other, and the supporting bar is prov ided 
with a central pin, to pl'eve-nt each shutter from passing be

, yond the  cen ter. The shutters are also provided with small 
handles both upon the inside and outside, for convenience in 
open i ng and closing them . 

Th e advantages of shutters appl ied in this manner are as 
follows : They can be readily opened from the ontside of the 
buil ding in case of fire or otherwis\l, no fastenings being 
used, none beiug required. They can be opened from the 
inside with perfect ease and safety , ·  even in high winds , 
The shutters may be applied to ei ther the inside or the out
side of tlle window. They are free to expand  in case of fire 
without preventing their easy operation. They can be closed 
entirely or partly, as desired , in order to ad mit more or less 
light. They are safe in time of storm, cannot become loose 
or be blown down, and they may be applied to either new or 
old buildings. 

Fig. 1 shows the manner of applying the shutter to a 
building. Fig. 2 is a detail view of the end support of the 
bnr; and Fig. {Hs ac section through the same. 

'rh is  in venticn has been patented by Mr. New man A. Foss, 
of Gold Run, Montana Ter. 

4 � • • •  
IMPROVED COTTON PLANTER, 

A machine capable of planting cotton seed or corn and 
distributing a fertilizer at the same t ime is  shown in the en 
graving. While this machine is small, compact, and simple, 
it is  very efficient, doing witb one horse and one man the work 
usually requiring four horses and six men. It is in use by 
many of the prominent planters in the South, giving great 
satisfaction. 

In this machine  a narrow frame of wood rests on the axle , 
supported at its center in a si ngle truck 
wheel. Thil ls are attached to the frame 
at the front end, drawing and supporting 
the mach i ne. There are handles at the 
rear end, by which to guide and control 
the machine. Near the front is a cross_ 
bar arranged in bear ings so as to osc illate, 
and projecting considerably beyond the 
frame on each side , and carrying the 
plows for opening the furrows . 

The crossbar is con nected by an arm and 
rod with a sh ifting lever· at t lle rear of the 
frame . by which the plows may be swung 
up or down to regulate their heigbt from 
the ground. A rat chet bar bolds the 
plows as required . Behind the plows are 
tbe guano hoppers, su pported on iron rods 
adjustable toward or from the frame. 
Vertical slides in the hoppers rise up and 
carry the fertilizer down to discharge be
low, the sl ides being pushed dowu by 
tappets on the seed-d ropping wheels, and 
they are forced up by a spr ing. 

The seed-dropping d ru ms are hollow sbeet metal cases 
moun ted on the project ions of tbe main shaft. Near the 
periphery the sides converge for a short dist ance, and in the 
peripbery are large openings as far apart as the required dis
tance between the droppi ngs. 

Behind the seed-dropping wheels are suspended the cover
ing scrapers from a crossbar, to drag along tbe ridges turned 
up by the plows and scrape back the eartb into the furrows. 
They are notched or grooved in the front and under sides 
for facilitating the gatheri ng of the eartb into the furrows . 
They a re also adju �table along the crossbar, and they are 
raised or lowered by a hand lever. 

The plows and the scrapers do not extend so low as tbe bot
tom of the truck wheel, because they are to act on the ridges, 
while the wheel runs in  the hollo w between them ; and the 
dropping wbeels do not extend as l ow as the plows and scrap
ers because they are not required to touch the ground at all . 

J ci,atifit �mtritlU. 
O n  the contrary, they are kept above it t o  prevent the dis
charge holes of the pockets from being clogged by the earth . 
They will not be clogged by the seed because tbeir shape is 
such that all the seed wi ll fall out into the space below as 
soon as they rise high enough, so as to completely clear each 
discharge at every revolution of the wheel. 

The relative arrangement of the guano-droppers and the 
seed - dropperp .8 such that tbe seed and the guano will be 
d ropped together. A great economy of labor will be effected 
by the use of this mach ine, which combines eigbt separate 
and speci al machines in one, requ i ring only ooe  horse Ot' mule 
and one attendant. This inven tion has been patented by Mr. 
George Paterson, of Waynesborough , Ga. 

.. � . . . 
_'" lncAdaJll Roads. ,. ____ 

John Loudon McAdam, accordi ng t01l1!!"""OWii'acconn t , 
CHme to Scotland from America in 1783, when the Scotch 

IMPROVED IRON SHUTTER. 
Turnpike Acts had been abou t. twenty years in operat ion and 
roads were still being made everywhere. He got appoi nted 
a Commissioner of Roads, and afterward removed to Bristol, 
where he obtained a similar post and was made a magistrate. 
Gifted with a man ia on tbe subject,·he began about 1794 to  
travel over the country at his own cost ; and these lahors he 
con t i nued from Inverness to  the Land's End for six-and
twent.y years, apparently to search for a well made road . 

McAdam's plan of road making differed as m uch from the 
old way wh ich he found in operation as a bridge does from 
a ford. Instead of going deep for a " bottoming, " he work
ed solely on the top. Instead of producing a peaked , roof-

PATERSON'S COTTON · PLANTER. 

like mass of rough, so.ft I'Ubbish, he got a flat, smooth , and 
solid snrface . In l i eu  of a road four feet and a half through, 
be made one of at most ten inches in thickness ; and for 
rocks and bowlders he substituted stone broken small. His 
leading p:-inciple was tbat a road ougbt to be considered as 
an artificial flooring, so strong and even as to let the heaviest 
vehicle pass over it without im pediment .  Then people be
gan to hear with wonder of roads thirty and forty feet wide 
rising only three inches in the center, and he propounded 
the extraordinary heresy that a better and more lasting road 
could be m ade over the naked surface of a morass than over 
solid rock. Another of his easy first principles was that the 
native soil was mol'e resistant when dry than when wet, un'd 
that, as in reality it bad to carry not alone the traffic but the 
road also, it ought to be kept in  a condition of the greatest 
resistance ; that tbe best way of keep ing it dry was to put over 
it a covering impervious to rain-the road, in fact i a,nd tha.t 

the thickness of this covering was to be regulated solely in 
relation to its imperviousness, and not  at all as to i ts bearing 
of weights, to which the native soil was qui te equal. In
stead of digging a trench, therefore, to do away with the sur
face of the native soil, he carefully respected i I ,  and raised 
his road sufficiently above it  to let the water run off. I m 
permeability he obtained by the practical discovery that 
stones broken small and shaken and pres�ed together, as by 
the traffic on a road, rapid ly settled down face to face and 
angle to angle , and made as close a mass as a wall. Man
kind in general now believe that this last is all that McAdam 
in vented : the rest is forgotten . That important fraction of 
his d.iscoveries is what \:uts given to us the verb to macadam
. r; ' To pave a road with small broken stones. " - Skeat), 
and to the French their nouns macadam ( " Nom d'un pav
age in vente par un Anglais. "-Littre), macadamisage, and 
the verh macadami8er. If a man i� knocked down by an 
omnibus in the middle of  the houlevard . a Parisian bystand
er will nowadays say : " Je l'ai vu tomber sur Ie macadam. "  

Surprise followed su rprise . Roads which were mere 
layers of broken stone, six, four, al ld even as l i ttle as three 
inches in thickness, passed through the worst winters with
out breaking up,  wh ile, as the coach man used to say, tbey 
" ran true; the wbeel ran hard upon th-em, it ran upon the 
nail . "  Commissioners could not helieve their eyes when 
tbey saw new roads lIl ade for much less tban it had cost 
them yearly to  repair their old ones. When an old road was 
given into McAdam's charge, he often made a new o lle  of 
it for £88 a m i le, while round London the cost of annual 
repairs had been £470 a mile. For be knew that the roads
such had been tbe ignorant waste-general ly conta ined ma
terials  enough for their use for several years if prllperly ap
plied . Unless the road was hopeless, he wer.t, to work in a 
practical , cheap way ;' firs t cuttin g off the " gridiron " of 
ruts in the cen ter " to a level witb tbe bottom of the fur_ 
rows," then " picking " tbe road up to a depth of four 
inches , removing all the chalk, clay, or mud. breaki ng> the 
large stones sm all, and simply putting them back again, and 
one of hi s  directions to his workmen was that " noth i ng is to 
be laid on the clean stone on pretence of binding. " But too 
often the road was so bad, as at Egham, tbat it had to be 
removed to its foundations . 

For the repairs of his roads, when once made, he always 
chose wet weatber, and " loosened the hardened surface 
with a pick .. be fore putting on the fresh broken stone :  things 
familial' enough to us now, but paradoxes then to all the con
fraternities of the roads. In this way be had t� greatest 
success with tbe freestone near Bath, and on a road out of 
Bristol toward Old Down,  where everybody had always said 
a good road never would be made with tlle m aterials avail 
able. This impossible road of eleven miles, which the Post
master-General , as a last resource, was abou t  to indict, he 
perfected in two months, in 1816, for £55 a mile . Indeed, 
as to materials, they were to some extent a matter of ind iffer
ence to him, provided tqey were stones, and stones only. 
Fli n t  (Essex and Snssex), h e  said , made an excellent road, if  
only bruken properly small ; l imestone (Wilts, Somerset, and 
Gloucester) consolidates soonest of all, l Iu  t - is  not the most 
last ing ;  the pebbles of Shropshire and Staffordshire were also 
good, and the beach pebbles of Essex, Kent, and Sussex 
were some of the best materials in the kingdom ; but the 
whinstone or granite of the nortb and of Scotland he 
pronounced the most durable. 

Even in the breaking of stones McAdam 
made a revolution. He saw that ahle
bod ied men standing up with heavy 
hammers wasted the greater portion of 
their strength. He made his stone-break
ers' sit, so ,that all the force of the b lows 
took direct effect on the stone ; and the 
resu lt was that he found small hammers 
did the work perfectly well ,  and t u us was 
enabled to coofine it to old men past hard 
labor, women, and boys,  which red nced 
the cost of the broken stone hy one-hal f. 
The size to wh ich the stone should be 
broken he determined in a practical way 
by the area of contact of an ordinary 
wheel with a smooth road. This he found 
to be about an incb length wise, and there
fore he laid 'it down that " a stone which 
exceeds an incb in any of its dimensions is 
mischievous , "  th at. is to say, that the wheel 
in pressing on one  end of it tends to 
lift the othe r  end out of the road. In 
practice he found it simplest to fix a we ight 

of six ounces, and h is  surveyors carried about scales to test 
the largest stones in each beap. He would allow nn large 
stones even for the foundation of his roads, for he found they 
constantly worked upward by the pressnre and vibration of 
the traffic. The whole road was small broken stone, even 
over swampy ground .-St. James's Gazvtte. 

.. � .  � .. 
The lnanuf'acture ot M ilk SU2'ar. 

It is reported that tge manufacture of milk sugar has been 
begun by new ly invented processes at an Ohio  cheese fac
tory . Hitherto tbe $100,000 wort h of milk sugar used in 
this country in compounding medicines bas been im ported 
from Europe, mainly Switzerland , Germfl DY, and France. 
It is to be hoped that the new mdustry will prove successful 
and applicable at least to all our large cheese factories. 
At presellt tbis element of milk is in large measure 
wasted. 
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_ ow YORK ACADElIll' OF SCIENCES. 

At the regular meetin g  of the Academy, held in thei r 
rooms, No. 6 West 3 1 st street, on . Monday evening, January 
21, Rev. E. P . .  Thw ing read a paper on. " Treatment of 
Seasickness by the Trance State. " The speaker described 
his experim ents, made on many different passengers during 
his frequent trips aCl'oss the ocean and the Engl ish channel. 
In mo�.t cases he was abl e to put the sufferer into a trance 
w ithout the use of " passes " or -looking him di rectly in the 
eye. The usual method pursued was t o  approach the per
sons from behind, place his hands on their head and press 
gently on the temporal region, uttering It few commonplace 
words in an assuring tone. In one case , that of a Welsh
man w h o  could not understand English, pantomime was em· 
ployed. Persons of different ages Rnd of both sexes were 
experimented upon. After bei ng in the trance state for a 
few I)linutes tbey were recalled by the w ords " all right, "  
o r  som e t h i n g  s imilar, when the sickness w as found to have 
disappeared, and the appetite at once restored. The wr iter 
had recently employ ed this trance state instead of anresthetics 
where minor bllt painful surg ical operations had to be per· 
formed. T hree or four such cases were then described by 
Dr. Jarvis, who h_ad performed t he operations , an d one of 
the patients was present. It was expected that Dr. Beard 
would also be present, but a sudden i l lness , which h as since 
proved fatal, pre vented his' attendance. Dr .  New berry, 
president of the Academy , mentioned having witnessed 
similar cases of mesmer ic anresthesia some twenty-five years 
ago. 

The s econd paDer of the evening was elltit led " Notes on 
the Bolllny, Geology , and Resources of Southern Texas and 
Chih uahua , "  by Professor J. S. New herry. The speaker , 
who had j ust returned from a month ' s absence, d u ring which 
he visi ted the region described, gave a very in teresting ac
count of what he Raw. The Professor brought home w ith 
him a specimen of the 8otold, a large aud succulent kina of 
cactu's used by the nat i ves in making an alcoholic drink uot 
unl ike the pulke distilled by the Mexica ns .  In the arid 
plains n auglit but pri ckly vegetation is found , while in other 
places the agave or century plan t  abounds, and the tall stalks 
of these m ay be seen at a considerable distan ce . 

T h e  lectu re was ill ust rated by a series of lantern views, 
and the exhihH ion of  in teresti ng and curi ous specimens. 

On Monday, February 19, Professor cA.. R. Leeds w i l l lec
ture on " Health Foods , Invalid Foods, and Infant Foods, " 
at the same pl ace . 

• .. ' . 1 . 
Earthquakes all d Pagodas. 

, A  notable ill&tance of the Japanese understand ing of the 
cC)ndit�qI!s under which they exist , says a recen t traveler i n  
Japan , occurs in t h e  man ner o f  gi ving security t o  pagodas. 
Pagodas are often of great heigh t , yet many have existed 
for seven h n n dred years, and have withstood success
fully the lIlany vibrat ion� of the grou nd, which must · 
have inevitably achieved their overthrow had they been 
erections of ston e  or brick. When he first ascended a pagoda, 
he was struck w it h  th e amount of timber em ployed in its 
construction ,  and could not help feeling that tIle _material 
wasted was even absurdly excessi ve . But wh at offended 
his feelings most waa the presence of  an enormOUH log of 
wood in the center of the structure, w h ich ascen ded from its 
base to its apex. At the top tbis mass .of timber was n earl:y 
tw o feet in diame ter , and lower down a log equally large 
w as bolted to each of the four sides of this central m ass. , 
He adds: 

" 1 was so surprised with this waste of tim ber that I called 
the attention of my good friend Sakata to the matter ; and 
especially denounced the use of the center block. '1'0 my 
astonish ment, he told me that the structure must be strong 
to support the vast central mass. In my ignorance I re
plied th at the central part was not supported by the sides,  
but upon reach i n g  the top I found th is monstrous cen t ral  
ma�s suspended , l ike ·  the clapper of a bell ;  and when I h ad 
descended I could , by ly ing on tjJe ground , see that there 
was an inch of space interve n ing between it a n d  the earth 

[FEBRUARY 3, 1 883. 
aroused from their sleep by the fierce assaults of the wiud the l ight of the facts presen ted, t here i s  all the greater in
and the dashing of the sand aga inst the windows of the t rain , centive to that mode of culture w hich will prev.ent th e 
looked anxiously :to(, the appearance of the sun, but no gleam gro w th of rattoon cotton, sin ce it is very questionable 
of l ight relieved the forbidding .darkness of the east. Night whether the moth would s urvive l ong enough to perpetuate 
maintained her sway,  and the black n ess of the heavens grew itself u pon newly sown cotton, except for the interven tion 
i n tense with the morning , until the strong head light of the of rattoon cotton . "  
loco motive almost hiled to pierce i t .  The smal l ,p0rtion of .. , • I .. 
the desert whicb was exposed by tbe engine 's lights only Treatment or Heart Disease. 
served to discourage the travelers. The ·traek WllcS lost under There seems to be in this city, and perh aps it is equally 
the billow!! of sand that were being tossed · across the rails noticeable in oth er com m u n ities, a growing complaint of 
by the angry s torm. T he desert m oved like a sea, aod when heart affections, and the Medical and Surgical Reporter had 
the waves of sand struok the_ shiveri ng sides o f  the train they an article recently on this subject, in which rest i s  recom. 
scattered like spray and fil led the air with a dust which mended as the best remedy for SOllle kinds of heart 
made free breathing i mpossi bl e . troubles. 

The travelers' fears of being stopped by a sand drift were By this, says the editor, we mean not positive, but com. 
soon reali zed. After leaving Sumner, which is 314 miles parative rest ; neither do we refer to inflammatory affectione 
from San Franci sco, the trai n moved cautiously for 10 miles of the heart . wherein,  from the very gravity of the disease, 
through the shiftin g w aste and then stopped with a crash. confineme n t to bed and comequent rest become n ecessR rily . 
The al armed passengers hardly dared to face the drivi r)g assured .  We are th inking of those cases of heart exhaus. 
storm to learn the caul!$ of the un pleasan t halt . Th e few tion, su to speak , of individuals w h ose general h ealth and 
intrepid tlllrsons who ven tured into the blinding simoom tonicity i s  much run down , from overwork or abuse, and- i tl  
found thll,t their express trtdn bad r u n  in to a freight train whom t h e  heart shares i n  this genera l vitiation . Possibly 
which ha<t stopped in an impassable sand d rift. The slo w the organ is not i n  i tself diseased ; i ts organic i n tegri ty m ay 
rate at which the  express was moving enabled the engineer be perfect, but its muscular wal l s  m ay be flabhy and weak . 
to stop t he train in tim e  to prevent a serious accident, and ready to yie ld , or, m o re properly, unab l e  to resist any great 
the coll ision was on ly sufficient to cast the locolllotive from strain. If, when in this condition, the man resorts to a ny 
the track . The passenger cars rem ained on the rails. It v iolent muscular e xerc ise, or subjects himRe l f  to the in flu· 
was then ten o'clock , so slowly had tlie express tra in  pro- ence of violent physical emotions, this w eak h eart lIlay be
ceeded through·· the blinding storm a fter l eaving Sumner. co me mechanically distended, in its efforts t o  pe rform the 
Th e darkness of the nigh t had only i ncreased, an d  nothing extra l abor deman ded of it. Or it may be that dila tation 
was v isible except within the focus of the train 's l i ghts. For has already taken place to some extent ; then d oes it become 
five weary hours the passengprs were compelled to remain i m portant to allow th e orp:an ti�e for the dc velopment of 
on the detacaed train while rel ief  was bein g obtained from the beneficent h YPertt"Ophy that wil l  do so much to preserve Sumner. Assistance having arrived, the track was cleared its integrity. By rest we mean to ad vise your pat ients wht! 
of sand sufficiently to en ab le a relief engine to pull the eX- I are threatened with or already h ave d i latation of the h eart 
press train back to Sum n er, where t he passengers foun d slim to do everyth ing slowly, to perform every act of life deli be· 
accommodation until the storm ble'W over. Toward five ratel v and to avoid as far as possible all -occasions calcu
o'clock i n the afternoon the darkness bega n  to disappear, lated �o excite the �assi ons or emotion�. - We m ust ever re
but the simoo lll mai n tai n ed its vigor unti l  nigh tfall . Yes- member w h at a delicate m achi n e  the h eart is,  and how ea.ily 
terday morning the unfortunate passengers .  proceeded on it can become deranged , and realizing this , must consider 
their j ourney , t h e  remainder of which was made without h ow much more care tll is organ requires when it is already 
�ensational incident, as gangs of Ch i nese had been at w ork diseased. We m ust , un der such circumstances, walk slo� ly ,  
all nigh t and had cleared the track of the accumulated sand think slowly, eat slo wly- in a word, do ev�rything slowly, 
drift. -San Francisco Examiner, Wednesday, January 3. It is n ot wel l ,  and we dl) not recommend the carrying of this 

.. , • I .. advice to the verge of laziness ; b u t  wh at we do mean is. 
Th e Ve n tilation 01" Churches. that w hile it is wel l for a ll (either soun d or diseased) to avoid 

The Ohristian Weekly publ ishes a very effect.ive,  though hurry, it is ten times more im portant ,  ay, absolutely i m ·  
not strictly gra m m Rtical .or scientific, !l Ppeal to the sexton perative , for the man with a w eak or d iseRsed heart; 
for a better ventil ation of the church.es. We quote some of .. , • • .. 
the l i nes : Improvement In Submarine Mining. 

" 0  S'<!Jttoh I '  Mr. :William: L. saunders, ci vii engineer, en gaged with 
You shet 500 men women and children the Ingersoll Rock Drill Company; h a s  made a nota ble 
Speshi ly  the latter, up in a titc pl8ce, improvement in the plaut  used in removing reefs and ",urn h a s  b a d  bretbs,  none o f  e m  a i n t  too sweet, 
Sum i s  fevery, sum is  scro11us, SUm bas bad teeth other ohAtructions to commeree . He surrounds the drill 
And snm haint Ilone, and surn aint over c l�an ; commonly used in submarine Vli ning by a t ube w�lich , fo r 
Bnt eny one of em breathe� in and out and out ana hI deep water working , may be made in sect ions telescopi ng 
Say 50 times a minnet, or 1 mil l ioll alld a h alf breths an hour: w ith each other. Inside this tube runs an i ndepend ent pipe . Now how long will a ehereh full of are last at that rate ? 
I ask you ; sfty dfteen m i nnets, and tben w h a t ' s  to Ile diM through whi ch a stream of water may be d ischarged upo n the 

.• { put it to yonr konshens, 
Are is the same to us as mil � to bab'es, 
Or water is to 118h, or p�ndlums to clox, 
Or roots !\nd airbs unto an Injun doctor, 
Or ·l i ttle pills unto all omepath, 
Or Boize to gorls. Are i s  for us to bretbe. 
What signifies who preaches ef 1 cant brethe? 
What,s PoU What Poilus to sinners who are ded! 
Ded for want of breth ?" 

------_ ..... 'H ........... _ - -··---- ---·-
Hibernatio n  o1" the Cotton WOl'Jll.* 

I have already shown in previous remarks be fore the asso
ciation thRt there were various theories held by competen t 
men , ooth entom ologists an d planters, as t o' the h ibernation 
of this AZetia (th e co mmon cotton worm onhe South), some 
bel ieving that it hibe matf'd i n  the chrysal is  state , some that 
it su rvived in the moth sta te, wh ile sti l l  others contended 
that it d i d  not hibern ate at a l l  i ll the Untted States. I have 

bottom of the dril l hole to remove the mal erial broken down 
by the bit. The lower section of the  i n closin g tube carrie� 
an ejection pipe th rough w h ich the debris is co n veyed by 
the discharging water, t h us keeping the hole clear and 
greatly faci lItat ing the progress of the d ri l l .  When the d ril l 
is withdrawn for any purpose, the i n closing tu be m aiu taim 
the connection of the d rill hole w i t  h th e w ater s llrf� ce, so 
that the hole can be quickly found agai n , for further dril l  
ing or for charging a n d  tampi ng, w i t h out the aid o f  8 
diver. It also prevents the filling up of the h ole by m aterial  
washed in by currents between the times of drilling an.d 
charging, and makes it possible to i n sert the charge and per· 
torm all the accom pany ing operations from the su rface of 
the water. 

which formed tbe floor of the pagoda. The pagoda is to a alwaYR conten ded tbat the moth survi ves with i n  the limits 
Buddhist tem ple w h a t  a spire is  t o  a Cbristian church ; and of the United States, and iu this paper the fact of i ts hiber
by its cl ever con struct i on it is en abled to retain its ver tical J;ltltion , p rincipal ly under the shelter of rank wire grass, is 
positi on even durin g the continuance of earthquake shocks, established fro m observations an d experiments made during 
fOl" by th e swinging of this vast pend ulum the center of the past winter li n d  spring. The moth has been take n at 
gravity is kept w ith in the base . I now understood the rea� Arcller, Fla., during every win ter month until the early part 
son for that lavish use of timber which I had so rashly pro- of March, when it began to dis<lppear, but n o t  until  eggs 
nouuced to be useless; and I see that there is a m ethod in w ere found d eposited. The first brood of worms was found o f  
Japanese colltltruction which i s  w orthy of high appreciation . all sizes during the latter part o f  t h e  same month on �'attoon 
In the absence of any other instance; the employment of th is cotton; while chrysalides and fresh m oths were obtai ned duro 
scientific method of keeping th e pagoda dpright shows how ing the early part of April . 
caref�lly the Japanese have thougllt ou t the requirements to The fact thus established has this im portant  practical bear· 

Those who understand the d ifficul ti es atten ding the prose. 
cution of mining under water will appreciate the conve
nience and economy of working w holly from the surface, and 
the advan tage of thi s  simple means of preserving the in 
tegri ty of the d rill hole, both through the w ater and through 
any mud, sand, or gravel that may overlie the rock to be 
rellloved. '- '  

Large Pearls. 

T h e  Pacific, of Mazatlan (Mrxico) , -has tbe followinp: : Th(! 
largest pearl in the world has been fouu d recen t ly in LoweI 
Cal i forn ia (Mex ico) by one of the fish ers (or divers) helong. 
i n g  to the fi rm of Gonzalez & Ruffo, merchants at La Paz 
(L. C. ) .  The pear l is of the dimension of a lemon , w eigh ing 
75 carats, and measu res one inch in leng th and three-fourth. 
of an inch in widt h .  It  took th e fisher w ho op ened the shell 
several minutes to ex tract the pearl . There is no doubt that 
the coast of Low er California is very rich.  The largest 
pearl kn own before was al so found on that coagt , in Loreto 
(L. C ) . in the time of the Jesuits, and ado m ed the crown of 
the Queen of Spain . 

be met. " in g :  

A TraIn In a Sandstorm. 

The Southern overl an d tra in  w h ieh sh o uld b ave reached 
this ci t y  on Monday afternoon only arrived at 8 :10 last 
nigh t., having been delayed at Sumner by a terrific sand storm 
that raged th rough the Mojave Desert and sp read out ove� a 
portion of the surroundi ng country. The storm began in 

the early m o m i np:, and when the train reach Su mner, in Kern 

County, h ad become a regu l ar simoom. The wind swept 
across the sandy wastes with suCh violence that the train 
swayed and rocked under the violence of the blasts, a'1d 
seemed rea(ly to plunge from the track. The moon had .Je
come overcast in the early part of the night, an d the jou rney 
was con tin lied in a darkness thllt rapidly increased until the 
day began in Stygian gloom. The passengers, who bad been 

" Whereas, .upt l n  the th eory of animal iu vasion from some 
exotic coun try . there w as no incentive to w inter or spring 
work l o oking to the d estruction of the m oths, there is now 
every incentive to such action as w il l destroy it e i t her by at
tract ing it during mild winter weather by sweets, or by 
burning the grasses in which it  shelters. It sllould also be 
a warning to cotton growers to abandon the slo venly method 
of cultivation which leaves the old cotton-stalks standing 
either until the next crop is planted, or long after that even t ;  
for many planters .h ave the habi t of p lanting t h e  seed i n  a 
furrow bet ween the old row of �talks. The most careful reo 
cent researches all ten d to confirm the bel ief  that gossypium 
is the only p lant upon which the worm can feed , so that, in 

• Abstract of a paper read attbe 1Il0lltJ"eal meetillg of tbe Am: Ass. Adv.
Se .. 111 Dr. V. Y. RIlel. 

------..... , ..... .-.. ...... _ .. _--_ . _ - - _  .. - . 

Alum Water as;.a . Flre Exttng.uisher. 

It has been found by M:'L B Dumas that w a ter �atU l"ated 
with alum is remarkably ··efficien t  in extinguishing fi res. 
This property i s  supposed to be dne to the coating it gi ves 
to objects wet with i t ,  which prevents contact with the oxy· 
gen of the air, and thus retards co m bustion . It i s  report ed 
that, as an experiment , French firemen are to be q u i te ex· 
tensi vely supplied witb· i n st r\l!l1e�ts fo� tlm;lwing suc\.! sol\\
�iolllJ of p,ltJIlI. 
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Some NeW' Lecture Experiments. 

Prof. A. W. Hofmann, of Berlin , has recently described 
in the Bel'ichte of the · German Chemical Society a number 
of new and in structive ex peri ments for the lecture table. 
Some of . these require peculiar forms of apparatus not 
easily obtainable in this coun try, and need i l lustrations to 
render them intell igible ; we tbere fore present only mcb of 
them as' 

can be easily performed in an ord i nary laboratory. 

INCREASE OF WEIGHT BY COMBUSTION. 

This can, of course, be rendered visible to a large audi
ence in several ways. Prof. Hofmann bas been accustomed 
to suspend a small magnet from one end of a balan ce, after 
drawi ng it tbrough fine iron filings. The magnet and its 
load are care fully balanced, aud tbe iron set Oll fi re, wben the 
increased weight will be made evident. In bis recent paper, 
above referred to, he say s that the experiment is much m ore 
elegant when magnesiu m  w ire is used. To prevent tbe es
cape of the fine particles of oxide, b e  burns the w i re in a two
li t er flask, tbe m agnesIUm spiral being fastened to a copper 
rod that passes th).'pugh the cprk. 

The magnesium is ignited just above the moutb of tbe flask, 
an d t b e  cork quick ly in serted. T b e  weight of magnesium 
wire used mllst n ot exceed 0 '5 gramme, nor be less tban 0'3 
gramme. It is w ell to put some sand i n  the flask, so tbat 
the p ieces of glowing wire which drop off will not touch 
the glass. O f  course , ,orne magnesia goes off in the air 
whi l e  setting it on fi rc,  and is lost; but  the subsequent in
crease of weight i s  only tbe more striking, 

The experiment can also be performed in a tigbtly closed 
space. For this purpose the two-liter flask is fitted with a 
tight cork bearing a gas m an ometer, and a glass tube with 
st.op cock. T w o  thick copper wires also pass througb the 
cork ; the mag:nesium wire is fastened to one ; the other ends 
i n a fine platinum w ire, which touches tbe lower end of the 
m agnesium spiral . By pa>,sing through it a current from 
four to six cells of a BunBen battery ,  the platinum is heated 
r�d hot and igni t e� the m agnesi u m ,  which burns very quietly, 
although at first there is  a beavy pressure withi n ,  owing to 
the h igh temperature produced. For this reason it is  w ell  
not to use too much of th e m agnesi u m ,  the Hbove limi ts be

ing preserved. The increase of weigh t is first perceptible 
when, after cooling, the stop cock is opened to restore the 
equili brium, 

A .still more instruct i ve experiment consists in burning 
pbosphorus in a closed quan t i ty of air. The conditions are 
much more favorable w i tb phosphorus than with magne
sium , since thc latter gai n s  only two-t.b lrds of its weight on 
burning, tbe former fou r- t h irds, or twice as much. It is 
likewise performed in a two-li ter flask w i th per forated 
e()rk. --·--m-'�k ·is a·manometer, as before, a,gl�Rs tube 
w i t h  a stop cock and ben t at rig h t.  angles, a copper w ire 
()Ilding in a spoon (deflagrating spoon), and a glass tube tbat 
can be cl osed at the upper end with a cork, wh i l e  t h e  lower 
(open) end is just above the �poon. Some dry oxide of iron 
or sand I S put in the flask, a little asbestos is �ut on the 
spoon , and a piece of phosphorus weighm g  half it gramme 
laid on this, just under t b e  open end of the ghtBS tube. 
The phosph orus b ign ited by dropping a short piece of hot 

copper wire th rougb the tube. Instead of the spoou,  a l it
tle porcel ai n crucible m a y  be suspended from the lower end 
of the open glass tube by means of copper wire. 

The wire t h at is heated and dropped in must, of course, 
be weighed with the flask ; the small cork is removed for an 
instant ftom the open tube and the wire dropped in. The 
eom bustion takes place quiet ly and slowly,  but a slight lu
erease of pressu re i s  noticed at first. The sides of tbe vessel 
arc covered w i th t he phosphoric anhyd ride. Wheu cold, n o  
change o f  w eight is noticed until tbe stop cock is opened, 
By attaching a l ittle reed to tbis tube,  like tbat on.  a child's 
whistle, the entrance of th e air becomes audible at some dis
t.ance. A con sid erable increase of weight is then observed, 
which may amoun t to 0 '4 or 0 '5 gram me. 

If a current of electricity i s  employed to ignite the pl HJS
phorus,  the platin um w i re forms an easily fusibl e compound 
with the pho�phorus, and is destroyed, 

BUnNING OXYGEN IN HYDROGEN. 

A si mple m etbod of cxbibitmg this phenomenon was first 
descri bed by Pro f. Hofmann in 1 870, in w hi ch a curren t of 
oxygen was in troduced i n t o  a vessel of hydrogen from be
n eath . In t be presen t  article the experimen t  is so mod i fied 
as to bring in the oxygen at the top. A glass bulb of 500 or 
600 c. e. capacity , and having a tube below as well as above, 
is filled by a rap i d  curre,{t of gas from below and then ig
n ited at the top. A double bored cork,  that fits the upper 
tubulus or neck,  is  fitted wit h a long and a short tube ; the 
former is bent l ike the letter J at the lo wer end, and both 
are bent at right angles and in opposite directions above the 
cork . If a current of oxygen is passed through tbe fonner 
while the cork is  inserted into the tubulus, th l'Ough tbe 
burn i n g  hydrogen , a flame will appear at tbe jet on the .short 
end of tbe J, where the combustion reany takes pl ace. The 
eork must be pressed iu quickly, so as to extinguish the hy · 
drogen flame. The excess of the latter escapes through the 
sborter bent tube. 

SPECIFIC GRAVITY OF STEAM. 

Water in the form of gas, or truc vapor, is but nine times 
as heavy as hydrogen, or about t wo-thirds as h eavy as at
mospberic air. Prof. Hofmann shows that it is l ight er than 
air, as follows : A wide glass tube has two short pieces of tub
i n g  soldered on it a few inches apart, but on opposite sides, 
1 hps T'&', Thi� tllbe is placed 40ri;loPtallr with one shor� 

tube projecti ng upward, the other dow nward, and then 
connected by m eaIls of a bent tube witb a flask in which 
water is boiling. The large tube and the short brancb wbich 
is turned uJlward are corked , so that the steam can only 
escape downward. On opening the horizontal tube, steam 
at ouce begins to escape then', and then on t aking t h e  cork 
from the upward branch it  prefers to escape there. 'VerI' 
it of the same specific gravity as air it would prefer the hori
zontal exit, were i t ' h eavier it would go downward, but as  i t  
prefers to ascend, th i s  proves that it is  lighter than the air. 

RELATIVE VOLUMES OCCUPIED BY W�TER IN THE LIQUID 

AND GASEOUS STATES. 

A glass bul b  having a capacity of about 300 c. c,  and 
having fine exit . tubes on both ends (on e  of tbem provided 
with a stop cock) is suspended over a vessel of mercury. A 
rapid current of steam is passed through the apparatus for 
five or six m i n utes, or u u til every trace of air is expelled 
when the stop cock is closed ; tbe .1Iulb is l owered ulltil tbe 
open tube dips in the mercury . The m ercury begins to rise 
as the steam condenses, and fills the bulb, t h e  condensed 
water occupying only a small part of the tube j u st below t h e  
stop cock. 

MAXIMUM DENSITY OF W A'l'ER. 

This can be shown tJjJy m eans of a glass float , if just 
enough platinum wire be wound about it to make it heavy 
enougb to just float in w:.ter at 4° C. , and sink in that 
w h i ch is either col der or warmer. As tbis  requires careful 
readjustment every time it is used, Professor Hofmann pre
fers the follo wing modification of the apparatus : 

A glass tube 15 cm. (6 i n ches) long and 2 cm. ( '08 inch) 
wide is nearly filled with distilled water, and in it  is placed 
any object made of colored glass w hicb will just fl oat in 
water at 40 C. , and sink in that at any otber tem perature. 
As soou as this is p roperly adjust ed, he seals tbe upper end 
of the tube above the water, and in this form it i s  always 
ready, This apparatus, ca).led a " maximum density tube , "  
is put i n  a tall gl ass jar o f  i ce water, and b y  t h e  s i d e  o f  i t  a 
therm o meter, Of course tbe colored float sinks, but on 
allowing a stream of water of the ordinary temperature to 
flow througb tbe jal '  from bottom to top, a point will be 
reached when the float will rise to the top of the tube. Of 
course this will n ot take place u n t i l  t.he water outside is 
warmer than 4°, usually about 70 01' 8° C. 

.. � 
public use, it cannot by any sort of enactment divest of that 
cbaracter ·any portion of tbe right of emineut domain which 
it may Jonfer. This cbaracteristic of ' public use ' is in no 
sense lost or  diminished by tbe fact that  the use of t he rail
road by the corporation which constructs 01' owns it must 
from its nature J;le exclusive. That incident  grows out of the 
method of use, which does not admit of any enjoyment in 
common by tbe pUblic. Tbe general and popular use of a 
railroad as a higbway is therefore handed over exclusively 
to corporate managemen t and control, because that is for the 
best and manifest advantage of the public.  The progress o f  
science a n d  skill h as shown tbat highways may b e  created 
for public use of such form and kind that tbe best and most 
ad vantageous enjoyment by the public can only be secured 
through t h e  o w n e rship, management, and control of corpo
rate bodies creat ed for that p urpose, and the peopl e  of tbe 
State are not restricted from avail ing themselves of the best 
modes for the carriage of their persons and property. " 

A fter showing how under tbe general railrolld act e ve ry 
railway corporation , by accepting the trust imposed upon it, 
becomes an agency of the State to perform pub�ions, 
and citing a number of decisions in  which it lJad been held 
tbat railroads could be compelled by mandamus to perform 
certain express and implied obligati ons arising fro m their 
charters, the court described tbe duty of carrying freight and 
passengers as the ultimate ratio of railway companies' exist
en ce, the great and sole public good, for the attainment and 
accompl ish ment of which all the otber pow ers and duties are 
given or imposed ; and declsred it strangely i l log ical to assert 
that the State, through tbe courts, may compel tbe perform
ance of every step n ecessary to bring a corp')ration into a 
condition of readiness to do the very thing i t  is c reated to 
do, but it is then powerless to compel tbe doing of the thing 
itself. 

Touching tb e excuse of t h e  rail way companies that their 
freight handlers had refused to work for 17 cents an hour. 
demanding 20 ccnts, and that the u nskilled men wbo were em
ployed to do the work w erc i n comppten t, an d so caused th e 
neglect and refusal complained of ,  .Justice Davis held �ub· 
stantially that while both parties had the l egal right to differ 
as to the proper amount of pay for the wMk to be don e ,  the 
railway s did not have the righ t� to hold to their decision to 
the i n jury of the pUblic. " If the consequences of duing so 
were an inability t.o exercise thcir corporate franch i ses, to the 

CARBON DIOXIDE CONTAINS ITS OWN VOI,UME OF OXYGEN. h b h 
-

great injury of the public, t ey cannot e eard to assert 
This is shown by burning a bit of p repared carbon in a that such consequence must be shouldered and borne by an 

flask of  pure oxygen provided w ith a m ercury pressure in n ocent public wh'o n ei t h er directly n or indirectly partici
gauge. The apparatus resembles that for burning phos· pated in  their causes. " 
phorus, already described. The carbou is made by mixing In other words, the railw ay corporations cannot refuse or 
lam pblack and a l ittle gum water to a paste, and forming rods

, n eglect to perform their public du ties, upon any controversy 
of it by pressing through a glass tube . .  These rods are fi rst with their employeH over the expense of doing them . •  , The 
dried at 1000 C" then ign ited in a current of carbon dioxide. duties imposed m ust be discharged at whatever cost. They 
After burning the carbon and cool ing, no diminution of cannot be laid down or abandoned or suspended without the 
volume is noticed, legally expressed consent of tbe State. The trust� are active, 

.. 4 • I .. potent ial ,  and i mperative, and m ust be executed unt il law -
Duties or Railway Corporations. fully surrendered ; otherwise a publ ic  high way of great uti ! -

During t h e  freight handlers' strike i n  t h i s  c i ty', lasL s m- ity i s  closed or o bstructed without any process recognized 
mer, tbe movement of' freight was seriously obstructed, muc by law. 'l'bis is somet h ing no public officer charged with 
to the iu convenien ce and loss of shippers, Attol'Il ey-Gene- the same trusts al ld duties in regard to other public high
ral Russell was appealed to for aid, and suits were brought I \vays can do without subjecting himself to mandamus .or in
by him for a man damus t.o compel the railroads doing busi- dictment. "  
ness in this city to receive and deliver with due diligen ce all .. 4 • I .. 
freight offered for transportat ion. A hearing was had before _ 
Justice Haigbt, who sustain-ed the objections of the railway I 

opossum Hunting In Australia. 

companies' counsel and d enied the A t t orney-General's appli- I Prof. H N. Moseley, in his " Cballenger N otes. " speaks 
cation .  o f  a visit b e  made to t h e  domain of Sir Will iam McArthur, 

An appeal was made, result ing in a notable deCision uf at Camden Park, forty m iles from Sydney, New South Wales , 
tbe geueral term of the Supreme Court, rendered January 17, and gives h i s  experience in b unting tbe opossu m .  He says : 
reversin g  the decision of Justice Haight. The general term 'fhe park is 10, 000 acres i u  extent, Here I went out on 
was composed of Justices Davis, Dan i elA, and Brady, and several occasi ons to shoot opossums by moonl ight, The 
the opinion was written by Justice Brady. opossums are ont feeding on the trees at night, or are out on 

That portion of the opinion re la ting to tbe duties of rai lway the groun d ,  aud rush np the tl'l!es on the approach of danger. 
corporations as common carriers is of tbe highest possibl e Tbey are very difficult to see by one not accustomed to the 
interest and i mportance, since it settles the question whether work , but those who habi tual l y  shoot them discover them 
the people of the State can invoke the power of the courts to with astonish ing ease. 
compel the rail way companies to perform their m ost useful In order to fi nd tbe animals, one places himself so as to 
public functions, get successive portions of the t ree between his eye and the 

Speakin� of the nature of railway corporations, the o bjects moonlight,  and thus searching the tree over, at last he catches 
for which they are created, the pow er, conferred, and the sight of a dark mass crouching on a branch, and usually sees 
d uties imposed upon them hy tbe l aws of their creation and tbe ears pricked up as the ani m al watches the danger. This 
of the State ,  Justice Davis said : is called " mooning " the opossums. 

" As bodies corporate, their ownersbip may be, and usually Then , witb a gun in one's h an d ,  one fully realizes for thc 
is, altogether private, belongi ng to the h olders of their capi- first t ime the meani ng of the saying, " 'Possum up a gum 
tal stock, and tbeir m anagements may be vested in such offi- tree . "  The unfortunate beast has the toughness of  his skill 
cers and agents as the stockholders and directors under the alone to trust to. " Bang !"  and down it comes with a heavy 
provisions of tlie law may appoint. In this sense they are thud on the ground,  falling head first, tail outstretched ; or 
to be regarded as trading or pri vate corporations, having i n  it clings with claws or tail, or both , to tue branches, sway
vie w tbe profit or advantage of the corporators. But these ing a bout wounded, and requi res a second shot. It  lllU"t, 
conditions arc 'in no just seuse in conflict with th eir obliga- come down at last, u n less, i n deed, the tree be so high that it 
tions and duties to the pUblic. The object� o f  tbeir creation is out of shot, or it manages to nip a small bran ch with 
are from their very nature largely different from those of i ts prehensile tai l ,  in which case it sometimes contrives to 
ordir.ary private and trading corporations. Railroads are in I bang up even when dead and remain out of reach. 
every essenti al quality public highways created for public Nearly all the female opossums w hicb I shot bad a single 
use, but permitted to be owned, con trolled ,  and m a n aged by young one i n  the pOUc] 1 .  The young seemed to be attached 
p rivate persons. But for this quality the rai lroads of the re- with equal frcquency'fo the right or left teat. 
spondent could not lawfully exist. Their construction dc- I sbot the animals i n .  t h e  h opes of obtaining young i n  the 
pended upon the exercise of the right of eminent domain,  earl ier stage, but found none suell . 
whicb belongs to the State in its corporate capacity alone, Amo n g  stockmen, and even ,ome well educated people, 
and cannot be conferred except upon � , public use. '  The in  Australia there is a conviction ·that the you n g  kangaroo 
State has no power to grant the right of eminent domain to grows out as a sort of bud on the teat of the mother within 
any corporation or person for other than a public use. Every tbe pOllch, 
attempt to go beyond that is void by the Consti tution, and We killed about twenty op08�ums im a couple of hours on 
altlJ.oll�h the legislature may determine wbat is a necessary each occasion on which I went out. 
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CARRIER FOR COAL, HAY, ETC. to the halves of the bucket by chains at  such points that the The Microscope In Te8tlng Timber. 

The engravings sh9W an improvement in carriers and bucket, when empty, w ill keep closed by its own gravity ; A paper was recen tly read before the Fran klin Insti tute, 
track for hand ling hay, grain, coal, ensi lage, and other ma- but when loaded , the sides and bottom inClining tend to forctl Philadelphia, on the use of the microscope in testing tim
terials ' requiring elevation and transportation. As will be it open ; and when unlocked , by raising the lever, 2, by pull- ber, and it was decided that if the micrClscope condemns the 
seen by examining  the engravings, there is a new departure ing on the trip rope, 3, the bucket being so nearly balanced, sample, further delay in testing is not w orth the wlJile. The 
in the construction in both the 'carriers and track, differing it  i s  forced open to the extreme point of the levers, when it larger the specimens requiring to be tested , the greater will 
material ly from the principle generally employed be the gain the m icroscope wil l effect in avoid-
in similar devices. _ _  ,-.:� - i n g  t h e  cost' o f  further proof or the risk o f  usi ng 

The m ost serious objection made to the use of --- -- witbout such proof. Samples and micro-photo-
the ordinary carrier being that when the fork or --- -----:---�-:::-�-_--_� graphs were exhibited of bridge timbers which 
bucket is elevated to the carrier, tbe motion is so had proved faulty, but which a preliminary exam-
suddenly arrested that it produces a shock which ination with the microscope would h ave promptly 
would scatter a large port i on of its load back alld thrown out. The timber from which th ese poor 
tend , to break or derange t.he carrier. specimeus  were taken was a fragroen t from a 

1'0 overcome this  object ion, this carrier  is pro- railway bridge wrecked in 1879. The tim ber 
vided w ith a toggle joint for a locking device, was so excessively poor tbnt, on mountin g  a 
which requires little force to raisc it when struck specimen on the plate of the microscope, its weak 
by thc traveling pulley w ith its load. After it is  a l i d  porous nature was at once apparent. The 
raised and the retain ing hook released,  the motion annular ri ngs appeared about three times , as far 
is not arrested, the pulley aud load can continue apart as they would be in good wood of s imi lar 
to rise for a short distance higher, while the car- kind. The m edul lary rays w,ere few ill number 
rier and its load is started , moving alon g t.he  and short in l ength, wh i le in good wood, on the 
track. When the momen tu m is overcome by contrary, they life o f  considerable length and so 
gravity, the pulley with its load settles into the numerous that tangential sections present the ap-
balanced hook under the carriage, where it is se- pearance of a series of tubes seen eudwise, or a 
curely held till the carrier is retur ned to the num ber of  parallel chains. After once seeing 
fixed catch (bolted to track), which . by pressing and comparing samp les o f  good and bad wood, 
the upper portion of the h ook forward, draws the it is  easy to recognize the difference with a 
lower or h ooked end out from , tbe eye on tbfl St\::h�, � pocket magnifying glass. The trunks and limbs 
traveling pulley , and allows the toggle to drop of exogenous trees, as is well known, are built 
down and securely brace tbe hook, the upper Fig. 2.-CARRIER WITH FIXED HOOK. up of concentric rings or l ayers of woody fiber, 
portion of  wbich is  engaged by the notch in the w hich are held togetber hY rad ial plates acting 
fixed catch. The shock is so slight tbat the dri ver of the is held by the notch at the end of the levers engaging in the like treenails in a boat'8 side. The rillgs. representiug suc
horse used in elevating and convey ing cannot tell when the lug attached to tbe bucket. When empty, by again pulling on cessive years' gro w tbs, are composed of tubes, the i n terstices 
carrier has unlocked and started along the track with its the tri p  rope, the bucket will close from its own gravity. of wh ich are fil led with cellul ose. 
load. Another im portant feature in these conveyers is a It is si mple in con�tructi on , no shock when being un- The slower tbe growtH of the tree, the thinner these 
sliding catch, which is used where it is necessary to change loaded,  and it does not Bcatter its load. For fUrther par'- yearly rings, and the denser and harder the wood-other 
the points of elevation ; as, for insta nce, in things being equal . Not only is the close-
taking ensi lage from silos, only one sec- ness of texture an i nd i ('ation of the hard-
tion of a silo is  uncovered at II time, be- - - . - - - __ _ _ ness and stren gth of the timber, but the 
g in n ing at one end and removing a section 

_ _ _ _ __ _ _ _ _ _ _ size, freque n cy, and distrilmlion of the 
of four feet in width, and when this i s  radial plates which bind the annular layers 
taken , out an other section of cover and together may be taken  as a very close i1-
weight i s  removed. When it is necessary to lustration or sign of the character of the 
change the point in t):1C track where the car- wood and its abi l i ty to resist strains, es-
riel' shal l be locked fast, tbe sliding catch pecial ly a bl'ealdng stress. The micro .. 
obviates the necessity of cl i mbing up to the photographs of good and bad timber show 
track each time it is necessary to m ake that in the strong' kinds the coneentric 
the change. An illustration of this  device layers are close in  texture and narrow in 
is seen with the carrier on curved track width, and the radial plates numerous. 
in Fig. 3. It can be used w ith either wide, long, and stout, w hi le  in  poor stuff 
carrier ;  one is a lever, to the  upper end of the opposite cbaracteristics prevail. The 
which is attached a cord , which, passing practical ' application consists in having 
through a pulley at fro:Jt end of track. such enlarged pbot.ographic sections , lon-
is brought down apd made fast at some gitudinal a� transverse, of standard 
con venient poin t  below. pieces of t imber, bearing a certain known 

To change the catcb, all that is neces- maximum or minimum strain , and reject-
sary is to loosen the cord below, then by ing any piece which the assisted eye de-
taking hold of the d raught rope neal" the tects to have fewer rings pel' inch of tree 
traveling pnl ley, draw carrier' and catcb to diameter, fewer fi bers, or fewer radial 
the point where' wan ted, wheu the cord i s  plates per square i n c h  o f  section , o r  t o  use 
again made fast, and th� catch is securely such pieces with a greater factor of safety . 
clamped at that point to the rails of track. The advan tage of the method is t h at it al-

Two sty les of these carriers are manu- low s  every stick in a bridge or structure 
factured , one for stra ight (Figs . 1 and 2), to be tested before use.-Northwestern 
the other for curved tracks (Fig. 3). In Lumberman. 
the curved track carriers, tbe axles are �(.\<.;._�\\�\\. , •. • .• 
pivoted at their centers, and are free to CallCornla vln�yard •• 
m ove on the bolts which secure them to Fig. I.-CROSS' CARRIER, WITH STRAIGHT TRACK . Late accounts from California notice 
the frame of the carrif H', wit b which they the great increase in the size of tile  vine" 
are conneeted by a reach jointed at the yards thare. A plantation of 200 acres 
center, at which poin t is attach�d a guide which moves be- ticulars tbe inventor, Mr. J. A. Cross, of Fultonville,N. Y ,  used to be considered a large viu eyard ; now vi neyards of 
tWEen the rails of t h e  track and con trols the axles, so that may be addressed. 500 and 600 acres are not uncommon, and one of J , 500 acres 
they move freely along the track,  be it straight or curved. .. 4 • , • was recently planted near I,os Angeles. It is expected that 

The draught rope is kept in lioe with the t rack by pulleys THE Leipziger ' Tagblatt shows tbat in the last ten years the in three years or �o California w ill possess v ineyards of 
fastened to the inner rail along the curves. It is claimed exports of German rails have i ncreased 3Q9 pel' cent. 5, 000 or 6, OGO acre� in ext en t. The total number of acres 
that tbis carrier will run freely along at presen t devoted to vine culture is 
a track curved to a circle, or one estimated at abo u t  100,000, all of 
which is partly s traight, with curves which will be bearing in about four 
at various p() ints, and reversed witb years' t ime, and producing abou t 
respect to each other. The track forty or fifty mill ion gal lons anuu-
principal ly used w ith these carriers ally. New w ines at pre�ent fetch 
is put up with iron hangers, w h ich from 20 to 25 cents per gallon for 
are fastened by w rought loops pass- dry wines, either red or wbite. 
ing through the hole at top of the Sweet wine is dearer, ranging from 
hangers , and spiked to rafters or 55 to 75 cents per gallon. Tbough 
beams, the ra i l s resting on a shoulder next year's prospects are good , l ast 
cast at the bottom of the banger, and year's prices for grapes are not l ikely 
bolted to keep them in place. The to be maintained,  as the cellars of 
track is narrow gauge, there being San Francisco are said to be fnlI. 
only three inches space betw een tbe _._� ... _-_ 
rails. Tbe carriers will run as free, RECENT ad v ices from Japan re-

or nearly so, as on a rod, and can port that the i n tention of the Jap-
be supported as often as deemed anese Colouization Departme ll t is 
necessary. The track cannot be to., 'adopt the American system of 
strained out of shape, as i t  will swing railroad build ing in the extension 
and allow the carrier to kce p in line of the railroad Hystem in the north-
with the point from which tbe load ern part of tbe Empire. This de-
is being elevated. The buckets for cision is attributed to t he economi-
handl ing grain, coal, and ensi lage cd and satis factory working of the 
are shown closed in Fig. 3 anI! open railroad from Sapparo to the sea 
in Fig. 1.  coast i n  Yesso. This road was built 

The supporting bar, 1,  is attached Fig. 3,-CROSS' CARRIER, WITH CURVED TRACK. by Col. J. A. Crawford. 
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NEW POSTAL COIN SCALE. 

This ingenious scale, receutly patented, is so fully shown 
in the accom panying cut that a description is hardly neces
sary. A letter scale is a necessity to every business man, 
and the coin attachment adds but a trifle to the cost, and is 
of equal advantage to all who bandle coin,  especially as it 
gives the three tests that tbe counterfeiter finds it impofFible 
to overcome- weight ,  diameter, and tbickness. 

Full information may be obtained of the special agents, 
Messrs. Geo. F.  June & Co. , 267 Broadway, New York, 
who bave an advertisement in this issue, to whicb atten
tion is directed. 

.. . . . ... 
A merican Steamboats Sw eep the World. 

'l'here is apparen tly a large and extended market for 
American flat river steamers on the shallow navigable rivers 
of Europe and Asia. In China tbey have 
already effected almost a revolution in the 
water carrying trade of that empire, and we 
hear tLat there is a brisk demand for them 
already on the Volga. The plan adopted in 
that case by the American builders is to take 
out tbe machinery with them,  and to build 
the steamers of timber on the spot. This 
plan produces a steamer much cheaper thau 
the iron river steamers exported from Eng
land, which have been in use there for some 
time. Not only is their success due to that 
cause, bu't more especially owing to the fact 
that the American built boats only require a 
draught of four feet, while most of tbe Eng
lisb ,teamers require niue. Even a draught 
of five feet bars the navigation through a 
great portion of the river, and the speed of 
the wooden American hoats is said to be bet
ter than that of any of their i�n com peti
tors. The light draught of the American 
boats has opened up a navigable length of 
some 2,000 to 2, 300 miles on the Volga, 
which will  probably induce considerable . fur-

Jtitltific �mtritJtl. 
sector shaped plates t o  be numbered round like the hours of 
a clock, from 1. to XII. ,  then opposite plates, such as XII. 
and VI , X. and IV. , VIII. and II ,  if on the front disk, 
would be momentarily conuected together wben passing the 
diameter, joining a poi n t midway between X. and XI. , and 
IV. and V. , on a clock face ; and, if on the back disk, they 
would be connected when passing hetween I. and II. , and 
VII. and VII I. 

The fixed cond uctors consist of two forks furnished with 
collecting combs directed toward one another and toward 
the two disks which rotate between tIJ em,  the position of  
the two forks, whi ch are supported on· ebonite pillars, being 
along the horizontal diameter of the disks. To these col
lecting combs are attached the terminal electrodes, whose 
distance apart can he varied by the two projecting ebonite 
handles show n in the illustration. 

NEW POSTAL COIN SCALE. 

ther orders for the other large rivers of Russia. 'fhere The presence of these collecting coutbs appeMs to play no 
should be an equally good market for such steamers on the part in the action of the apparatus except to convey the dec
rivers of the Argentine Republic, which are very wide, but tric charge to what may be termed the external circuit ; for 
for the most part shallow. We underiitand, however, that the inductive action of the mach ine is quite as rapid and as 
there is a strong prejudice against them, owing to thei r powerful when both collectors are removed . and nothing is 
l iabi l ity to catch fire-the first two which were run on the left hut tbe two rotating d isks and their respecti ve contact 
Plate having heen destroyed by fire. We do not see why or neutralizing brushes, the whole apparatus bristling with 
Am\,rica should have a monopoly of such flat bottomed electricity, and i f viewed in the dark presents a most beauti
river steamers, and we recommend tlli s  to the attention of ful appearance, being literally bathed with luminous brush 
Engl ish sh ip builders, though as a nation we are , said to discharges. 
mr theht$-·j;e.· suit our goods to customers' require,t,llents.- It is,one pec�liarity of this in teresting machine that it is 
Marine Engineer,

' only witb the greatest difficulty that the polarity of its elec-
.. , • , • trodes can be reversed, and in this respect it has a very de· 

A NEW AND INTERESTING ELECTRICAL l'rIACHINE. cided adv:antage over most of the ind uction machines. It is 
We find in a recent numbcJ' of Engineering the following , difficult tl> account satisfactorily foi- the exceptionally high 

description and i l lustration of a new electrical machine de- I efficiency of the apparatus. 
signed by Mr. James Wimshurst, of the 
Board of Trade, and which possesses sev
eral points of superiority over the Holz 
machine,  w hile at the same t ime it can 
be constructed for but a fractiou of the 
cost. 

This new machine consists of two cir
cular disks of ordinary window glass, 14Yz 
inches in diameter, mounted u pon a fixed 
horizontal spindle in such a way as to be 
rotated in opposite directions at a distance 
apart of not more than one-eigh th o f  an 
inch. Ea�h disk is attached to the end of 
a hollow boss of wood, 01' of ehonite, 
upon which i s  turned a small pull�y . 
This is driven by a cord 01' belt from a 
larger pulley, of which there are two at
tached to a spindle below the machine, 
and which i s  rotated hy a winc.h handle, 
the difference in the direction of rotation 
being obtained by the crossing of one of 
the bel ts. 

Both disks are well varnished, and at
tached by cement to the outer surface of 
each are twelve radial sector shaped plates 
of thin brass d isposed around the disks at 
equal angular d istances apart. 

The two sectors, situated on tbe same 
diameter of each disk, are twice in each 
revolution momentarily placed in metallic 
connection with one another by a pail' of 
fine wire . brushes attached to the ends of 
a curved rod, supported at the middle of 
its length by one of the projecting ends of 
the fixed spindle UpOll which the disks 
rotate, the brass sector-shaped plates just grazing the tips 
of the brushes as they pass them.  

The position of the t w o  pairs of brushes with respect to 
the fixed collecting combs, and to one another, is variable, 
as each pair i s  capable of being rotated on the spindle 
through a certain angular distance ; and there is, as in the 
case of the collecting commutator brushes of dynamo elec
tric apparatus, one posit ion of maximum efficiency. This 
posit ion in the machine  we are now describing appears to 
be when the brushes touch the disks on diameters si tuated 
about. 45 deg. from the collectiI!g combs, and 90 deg. from 
one another. To make this clear, let us suppose the twelve 

WIMSHURST'S NEW ELECTRICAL MACHINE. 

With a m achine of the size we have described, and which 
is shown in the illustration,  there is produced under ol'lli
nary atmospheric conditions a powerful spark discharge be
tween the electrodes when they are separated by a distance 
of 474;' inches, a pi nt size Leyden jar being in connect ion with 
each electrode ; and these 474;' inch discharges take place in 
regular succession at every two and a half turns of the han
dle. This remarkable efficiency may be partly due to the 
duplex action of the apparatus, both plates being active and 
contribut ing electricity to the collecting combs, the sector
shaped plates of brass acting as inductors when in their posi
tion of lowest efficiency as carriers, and as carriers when in 

71 
the positions at wbich their inductive effect is  a t  a minimum, 
and vice versa; and as it follows from the construction of the 
instrument that the inductors of the one disk are a.t tbe posi
tion of highest efficiency, w hen those of the other �ll:e at. their 
lowest, and vice versa, and as this applies with equal force to 
the sectors when considered as carriers, it also follows that 
the ch arging of the electrodes, and, therefore, the discharge 
between them, is by mutual compensation maintainJd con
stant . The machine is, moreover, perfectly sel f-exci ting, re
quiring neither friction nor the spark from any outside elec
tric exciter to start i t, and this is one of the most remarkable 
features of the apparatus, for under ordinary conditions the 
machine is working at its  full power after the second or the 
third revolu tion of the handle. 

We are incl ined to think that this i n itial charge is obtained 
n ot so much, as in Sir Will iam Thomson's replenisher, from 

a minute d ifference of electrical potential he
tWllen two parts of the apparat us--for the in
sulation is hardly perfect enougb to allow so 
minute a difference to be m enormously in
creased in so short a time-but rather from 
t i le  frictional influence of the air, and that 
ch iefly between the plates-that is to say, on 
the surfaces opposite to tbose to which the 
sectors are attached. Within this narrow 
space the air friction must be far greater than 
on the outside surface, on account o f  the 
two disks rotating in opposite directions. 
Whether, however, the initial charge be de
rived from air friction or not, its generat ion 
is a point of very great interest, and this i s  
�specially conspicuous i n  the remarkable ex
periment to which we have referred, in wh ich 
both conductors are removed, and the m ost 
brilliant electrical effects are producr,d when 
the apparatus consists simply of two disks 
rotating in opposite directions, with IlO fixed 
conductors except the I i g h t conducting 
brushes. 

. 

From the  above description and i l lustration 
it will be appn rent that the apparatus can be constructed 
for a few sh i l l ings, and thus a very useful and highly in 
structive generator of static electricity i s, by  Mr .  Wimshurst's 
latest invention, placed w i thin the reach of all. Having 
cOllstructed several machines himself, Mr. Wimsh1ll'st is of 
the ,opinion that manufacturers could construct and sell them 
with a reasonable profit for something not much more than 
seventeen shillings apiece. If such a result can be obtained, 
Mr. WimAhurst will, besides baving won the gratitude of the 
scient ific world for having made a valuable contribution to 
the science of electric i ty, deserve the thanks of teacbers and 
students for placing in  their hands a much-needed instru
ment for the induction and production of electricity . 

.. . . , .. 
Wby Men Cannot Fly. 

The New York Sun wisely concludes that this century is 
likely to be forever memorable for its me
chanical and engineering trium phs. It i s  
dist inguished from a l l  the centuries which 
have precedeg it as the age of steam and 
electricity, of rapid transportation for hu
man beings and their products, and for 
bringing all the world in instant commu
nication, one part with an other. 

Otber eras may have surpassed us in 
literature and art. Some of our meta
physical science may not be so wonderful 
to the fut1ll'e as it seems to us ; hut our 
mechanical and engineering development 
has been so far beyond any thing of tbe 
same sort in tbe past, even taking many 
centuries together, that this century is 
separated from the . eighteenth by tbe 
hroadest gulf in the history of human pro
gress from era to era. 

Yet, w ith all ollr mechanical triumphs 
and our engineering achievements, the 
Sun thinks that we are no further ad
vanced in one respect than men were one 
hundred years ago, or a thousand years 
ago, except to some sl ight extent for mili
tal'y purposes. Ballooning has made no 
progress, and is still nothing more than an 
amusement of no practical value. We do 
not  seem to be any nearer flying than men 
were at the beginning of the Christian 
era. 

Our modern engineers have not yet con
structed a pract icable flying machine ; nay, 
they have n ot yet so much as taken the 
fi rst step in tbat direction .  

The  London Engineer, which has  lately discussed flying 
machines in a scientific way, comes to the conclusion that 
there is no combination of wings or arrangements of any 
kind which will e o a�'e a man to fly with h is own strength. 
He lacks muscular power to practice the accomplishment· in 
whicb the birds are so proficient. And even if mach i nes 
are devised to com pensate for that lack of power and end u r
ance, they will not be successful un less they shall be so con
structed that ea,ch pound of the machine w ill develop as 
much energy as each pound of a bird.  " Not-till then,"  says 
this engi neering critic, can fl ight fol' man be achieved. ' 

Because birds fly, that is no reason why man should do 
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the same thing, even if he .i s able to fit to himself w ings .!IS manufacturers, at present prices. Tbe manu facturers offer 
weir adapted to his  body ail the wings of the bird are to its a re bate of 5 per cent for 1883, and one of 10 per cent for 
physical construction.  Already " the wings, of  many model 1884, to be paid at tbe end of tbe contract. The final clau se 
tlying macbines act j ust as do 'those of the rook and other states that in case the manufacturers lower tbeir prices be
birds " whose movements are slow enongh for us to observe tween the bep:inn ing and end of the contract, the buyer 
just how they fly. For there is a great differen ce among sball receive the benefi t of this reduction.  The buyer also 
birds as to tbe rapidity of their fligut, and not only that, but pledges himself t,) b uy only for h is own use, and not to sell 
alsn as to the grace with which tlley d o  it .  They have or transfer it, and indire ctly it is understood that the pro
various styles of moving through the air, some graceful and ducers will n ot sell to any t hat do not enter into this agree
others comparatively clu msy, j ust as the w alk of a courtly ment. 
w o man d iffers from that of a Sioux squaw .  " We have n o  . T h e  eombinatiou made a' great bl under when they put 
doubt, " says om London contemporary, " that if meu could foitli tbis propos i tio n .  and the English ' manufacturers were 
o n ce fly, w e  should soon havc as many styles devel oped as not sl uw to profit by this m istake. The newspapers imme
there are men . "  . diately poi ntcd o u t  what a restrain t  would be laid on the 

We have said that the reason men do no� fly is not merely consumer by entering into such a contract, that- it w ould be 
because they lack wings, but a lso because they are not strong equivalent to lengthe n i ng the patent , and also , how ' greatly 
enougb. There is no bird of flght which weighs as much as the buyer would inj ure himself by thus closi ng tbe market, 
even a very l ight  lIlill l , but thCl;e are llIany birds w h ich are as he could not take advantage of tue freedom of competi
far stronger than 'men , The l imit  of weight beyond which'  tion, In addit ion to all this, statistics w ere published to 
the air can not be uti li7.ed for b irrl flight is . somewhere about show how m ueh alizarine was used, and how much Germany 
t.hirty pounds. Natme d oes not prod uce heavier birds, and had made out of its man ufactute, and that England, which 
doubtless for tile reason that, t h e  air is no� the proper home furnished the anthracene alid . consu med the alizarine, was 
for ani mals weighing more. " The conditions under which permitting immen�e sums of money. to flow i n to t.he pocket� 
species are developed , "  says the Engineer, • ' ,arc such that of foreigners. 
everyt h i ng goes as far as i ,t can go in size and speed . "  The The Turkey red dyers held a series of  meetings and re
roc of Eastern story it pron ounces a " mechanically impossi- solved not  to accept the proposition of the manufacturers, 
bIb creature. " but rather to limit thei r own production than to place them-

The al batross is the largest bird in existence, and one nf selves under t h i s  restraint ; and in fact a part of them, it is 
the heaviest. T h ere are heavier birds with limited powers o f  said, did stop work for II short time. The agitation prom ises 
flying, b u t  thE' maximum weight of any natural flying ma- to bear the desired frnit.. .An Engli�h stock co m pany, has 
chine which can fly we]l does not exceed 30 pound s, accord- been formed with  a capital of £200,000, for making alizarine 
ing to tbe Engineer .. and the weigh t of the albatross seldom, on II large scale, and tbe works of Burt, B oulton & Rage
if ever, exceed 28 pouuds , or on e-si xth that of a powerful wood, in London , have been purchnsed for that purpose. 
man. But the albatross can keep its wings, 13 feet long from In the mean ti m e  the circular ( If the German combination 
t.ip to tip, ill moti o n  for a w h ole day, while the strongest has been with d rawn, lLnd their t w o  great precautions have 
m an w oul d be exhall5ted , if he had to keep beating the air accomplished nothing beyond hastening a catastrophe'th at 
w i th them, in half an hour , And to fly he w ould need far m ight not otherwise have occurred for several y'ears. -
h eavier w i n gs to be kept i n  motion. Ohemiker Zeitung. 

Af:er a mathematical cal culation ,  the Engineer cumes to When will capital ists ever venture on the manufacture of 
t.h e  eOl l clusion t hat. the a lbatro�s possesses as much muscular alizarine in America? 

' 

energy as a man,  alld far more endurance , with w h ich to ----_.,--- , ,  . , . , . ' .' --- - - -
p ropel the 28 pounds of its body, " We have in the bird ,"  Manhole Packing. 
i t  adds, . ,  a ma.cuiue burning concentrated fuel in a large To tlU! Ed'it01· of tlu! Scie n tlji<!  American : 
grate at a tremendolls rate, and developing a very large I It, may be of in terest to parties having charge of steam 
power in a small space.  There i s  no engine i n  existen ce, I boilers, some who.  no doubt at one time or anotuer have 
certai ll l y no ste/lm engine and ho i ler combined. which, weight I been t roubled with leaky m anholes, to kuow that the very 
for weight, gives out any t h i ng l ike t h e  mechan ical power heHt. packi ng for the �ame is a piece of ord i na ry rn bber tub
exhibited by the albatross. " ing of an internal diameter of about three-eighths of an 

The con clusion arrived at by both of ollr contempol'at:ies . in ch, C llt an d joi ned together. 
is that man w i l l  have to give up the hope of competing wit h Both euds of the tubing are cut on l\ long bevel, the ends 
the bird s  i n  fl y i l lg .  

cannot be superseded o f  course we do n o t  speak of. In the 
plants  w ithin reach, none but admirable represen t.at i ves of  
their best features wbile alive shoulrl be con�idered ,,""rth l' 
of a place. Plants d ry very variously. Some require w,t  'a 
moment's t rouble ; others demand patience. Now and the ll 
the case is hopeless, and we are constmined to fal l  back u pou 
the pencil, and prefer d rawings, colored Ques if possible , 
Gra.sses and their allies, m ost kinds of fel"l�s; plants that re
semble heather;. everlastings, the mature leaves o f  shrubs 
and trees, call for only the mini mum. Those which try the 
patience, and can be managed only aft.er considerable ex · 
peri ence with ,easy ones. are such as may be illustrated by 
citation of the hyacinth.  To secu re the best results, o btai n 
a half a d ozen pieces of stont mil l board cut to about 1 8  
inches by 12 i nches . Then gather together a h U l l d red old 
newspapers, and fold them neftt and square 'to about  the di
mensions of the m ill boards. Four or fI·ve yards of com mon 
w bite cotton wadding, a score of sheetA of tissue paper and 
as many of blotting paper, a l l  c u t '  to) the  same SiZe, complete 
the apparatus. One o f  the boards serves fo'r the foundation ; 
on this oIlly a ne wspaper, then a p iece of waddi ng, a nd 
upou thi s  place the s pecimen intended to be dried. , T h e  
cotton being soft and retenti ve, every portion can be laid 
in a p roper and natural way, _inclUding the petals of. the  
flowers. A newspaper above, t w o  or tbree if the specimens 
have thick stems, and so o n ,  t ill all shal l be deposited in the 
w ay of  the first. If tbe  specimens are sticky, or h airy, or 
of a kind that the wadd i ng seems l ikely to  adhere to, theil ,  
before depositing them on it,  i n troduce a half sh eet of the 
tissue paper. A heavy w eight must be put, on the top oJ 
all , sufficient to embed the specimens in the waddi ng ; tben 
l eave the w hole to rest for twenty-four h ours. All the papers 
must then be cbanged ,..&ry ones being put in t heir place ; 
and if the plaut seems 1.0 t h row off a very considerable 
amount of moisture , such as w il l  render the wadding quite 
damp, change the wadrlint also. A second and even a tbird 
cbange is  d esirable at the end of two or three days or a week ; 
and when tlJ is  is made int.roduce the blotting paper, pressing' 
again t.ill everythin g is perfectly flat, and the specfmens ;r� 
absolutely dry. 

" Snch is the si m p l e  process by which {,he .  w riter. of t hese 
lines has succeeded in the art of preserving the colors and 
forms. not only o f  robust and tractable plants, hut of the 
most delicate and very wany of the obd u rate, Every peta l , 
every l eaflet, ret a ins tbe form it had in life, ano 'nine speci
mens out of ten keep their colors excellently , To i n sure 
t h e keeping of color, it is wel l , if time can be spared, to 
cb ange the blottiug paper m auy times , and to d ry it thor
oughly he fore tbe fi re,  but  th is  need not be done u ntil after 
the third day from the be.ginning . "  

. - � - - ............... �- .. � 
__ _.' ._ . . .. " _ ,_. _ EngJJ!lh LOCOlnotives. 

Expiration oC Artificial Aliza rine Patents. The express passenger engine,  hav iug 18 inch cylinders 
S(;arcely ti ftecIJ years have elapsed since Graebe and Lie- : and four coupled 7 foot driving wheels, w i th four wheeled 

bermann discovered the eonst itution of al izarine and then : bogie in fi·o nt u nder the smvke .box, design�d by Mr. S, W, 
made it syn thetic ally .  II I  that short space of t i me German I Johnson for the traffic of the Midland Railway, is supporterl 
e nergy and geni ns have s ucceeded· pot merely in putting 011 i on a wheel base of 21 Yz feet in lengt h .  The engine weighs 
the market au art i ficial product t�i\t ,," ould compete w i th I about 42 tons in working order, and w ith tender, induding 
the n atnral articJe, they have dOt� far more ; the natural coal and water, about 68 tons. The average load taken by 
product has been d r i ven to t,qe rear, and for a l ong tim e  h as i engines of thi,  class is fom"teen carriages,  at the time bil l  

com pletely disappeare<l, : w e:may say, from the m arket . The speed of fifty miles an hour, o ver gradients of from 1 in 120 
importance o f  this , revolution a;.; an example of national and to 1 in 130, witb a consumption of 28 pounds of Derbyshire 
polit ical e.c(HlOll)Y'js far reachiug. On the one h and a l arge coal per mile run. The engine can take, as a m aximu m load . 
extent of land that has been devoted to the cultivation of  sevcl!teen carriages between Mflnchester and Derby, either' 
Illadder, is now available for better uses, while on the other way, over ruling gradients of 1 in  90 and 1 in 1 00 Jur teu 
han d  II material hitherto useless has suc\ denl�- atta ined a "  m iles, at a speed, up the ban k s ,  o f  th irty-five miles per hour : 
high value and becu m e  the SOUl'ce of a profitable and flour- : and on a level, or on fall i n g  gradient>' .  at fi fty miles per 
ish i n g  industry. What advantages Germany, in particular, hour. The curves on the ;\1an cb ester line  are very.frequent,  
h as derived from this change arc too well known to need and vary from eleven cuains to forty chain s  of  radius. The 
auy deta iled descri ption , carriages w;:)igh ,  with passengers, 11 tons each , m aking a 

Being protected by patents, its man ufacture w a". retained tridn of the gro;;;s weight o f  187 tons.  The express passen -
i n  t h e  b a n d s  of  a l i mited n u m ber, but these few exhibited being. held together by sim ply p u t�ing. i u to them a rol l of ge l" engines on the Great Northern Rail way .  rles ign ed h�· 
unusunl  industry and great sk;il i iI overcoming the techni, common dt'augh ting paper, tile spring of the paper being Mr. Patri ck St.irl ing ,  havi ng 18 inch cyl i nders, and � fout 
cal difficnlt.ies w hich made it questionable whether artificial sufficient tv keep the adj ustment until it is in place. Leaky " ingle driv i ng wheels , w eigh, in working order, abou t 38 

manheads are common ,  blowout� often occur, nd that means f I 1 7 . I . h d ·  al izarine lV oultl ever conquer its way int.o trade. Their tons, 0 w lich about 6 or 1 tons wetg I t  IS u pon t e \'IV- ' 
restless and genial activity has secured for them a lasting delay and pecuniary Joss. The roughest surfaced man l lead ing wheels .  They work the express trn ins bet w een King's 
and h on orable name in the history of the great chemical w i ll be made tight by thi s method , and the cost does not ex- Cr08S and York. Engi n es of this c lass take trai ns of ftom 
in dustries. Now, as th e  ex p iratiotl of the paten t is ap- ceed that of pl aiting a gasket , To pro tec t, tue iron from the sixteen to twenty-two carriages. On one occasion a l engt h 

effect of snl l)hur contained in the rubber, coat the tube w i th proaching, it is probable that tbose al ready engaged in its of fifteeu miles wa� run in twelve mi nutes w ith sixteen car-
.. biack lead. " . k man ufacture w ill seek for mean s of combating the fresh A. D. '1'YTLER riages of from 10 to 12 tons each. These englDcs can ta e 

competit ion,  so as to be able to consign i t  to its grave before ban Anton io ,  Texas . a gross load , including the engine  and tender, of ahout 350 
it  is fairly bortl . They have h ad a conference i ll Frankfort,- .. u .  .. tons, on a level, at a speed of forty-five mil es per hour, w i th 
on-the-Main, tue result of w h i ch was a c lose compact . a n  How- to Dry Plant"'. a s team pressure i ll the boiler of 140 pounds per squ a re i n ch .  
agreement upon a common price, and the issuing of a ' cir- Mr. Leo 1;I.  Grindoll , whose ,name i s  well known i n  eelell ' I n  h i s  recent inaugu ral address a s  president of the Inst i -
cul� r to be men t ioned later. t.ific circles. gives the following pl">lctical hints on this sub- tlltion of Engineers and Shi p builders in Scotl an d,  Mr. J, 

In Engiand al izar i n e is of the greatest importanee ; hal t ject in a recent article in the Field Natura,list: I Rei d  gave som e  i n t e resting n otes on locomoti ves. The first 
of all the al izarine produced i s  consumed there ; part of it in " The very ancient adage. tbat if a thing be worth doing engines of the old Garnkirk and Glasgow Rail way, which 
Glasgow , the center of the Turkey red dye i n g, part of  it in I at all it is worth doing w ell, applies to the preservation of WH" o pened about thc year 1829. weighed from 8 to  9 tOilS .  
Manchester,. the head center of cal ico printing. It is nat ural plants for the h erbarium a s ·  much as  to any great and im· They h ad 1 1  i l l ch cylill der�, and w h eels of cast iron 4 feet 
that the l arge man ufacturi n g  chemists of England are portant work oi· bus i n ess. Specimens that arc no better in d i ameter, w ith a. working pressure i ll the boil er of 50 
watch i ng m ost attenti vely the expiration of the patent on than fragments of brown �tick, or tbat seem effigies of poullds  p el' square inch. '1'h e  Ga l'llkirk engine used to take 
alizarine, an d  that they will strive w i th all the power and plants cut out of thin bro wn paper, the flowers sh rivplcd a tra in  of t lHe!' carri ages , weigh ing 7 tons gross, at an aver· 
ten acity which characterize an Engli s h m a n  10 manufacture and shrunk so as to be no longer i ntelligible , the leaves a �e �peed of sixteen miles per hour, bet ween Glasgow and 
for themselves an article, the raw material for w h ich is sen t crumpled and douhled u p ,  every th i n g  confused and lUa�h etl l Gart,sherrie. When the old li ue, eight m iles in length ,  
o v e r  to Germany, in order  th,at. it mH,Y he returned , in grea.t together, such as one m ay see sometimes i n  collections, .  are merged i n  the Caledonian R;lilway, now cOlll prising a sy stem 
part ,  ill tbe shape of a dye st uff. altogether u n rleservi ng of the name, Noth ing that is not of ahout 870 miles, the · power of the engines was greatly 

'1' h is th rea.teuing competition and the danger that i t  in- d ried i n  the best manner possible, its colors and configura- i n creased; and at tbis day 'bere arc express passenger en
volves to G e r m a n  industries did n ot escape t h e  united aliza- t ion preserved a� ,pe.l"fectly as the n ature of the plant will gines working over t h e  same ground having 1 7  ineh and 18 
rin e  manufacturers, who decided, 'ls .t.he best mean s of meet ·  admit, ough t never to be allowed a permanent place in the inch cylinders, an d wheels of 7 feet a n d  8 feet in d iameter. 
i ng it , to send out the ab ne ment.i oned circular to all the herbarinm ; the bad may be tolerated a while, in default of and w eighing, in working order, from 35 to 45 t.on s. T hese 
calico printers !Illd dyers in Englan d. It. contained tbe fol' , better, but th,e furt-her a sppci men is from vivid and.  pleas· engines take a gross load of 90 tons at a speed of from forty 
lowing proposition : The consu m,ers agree to take all the I ing resemblao�e to .the living thing, the speedier s'h ould he to fifty miles per hour, burn ing about 23 pounds of coal per 
alizarine used by the mup to the end qf 1884 from these �be eudeavot· to , supersede .it, SpeCimens from ablop;d that mile run. 
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. REeD:!! INVENTIONS. 
Dttuble"_ctI� . �OJ' SpI1llg. 

This in vention consists of a "piral or other spring, a stlld 
to be applied to the side of the door facing the direction iu 
which tba door moves when openin g, and a stud carried by 
an arm or bar applied to the jamb of the door, the spring 

' a meSsage' that might be indistinct or faintly audibie witb 
th e ordinary form Qfeingle tube re.cei ver becQDles clear and 
loud wben receivoo through this improvedinstru,ment. This 
invel;ltion bas Joee,n pa.toote4 hy Mr. George F. DaUey. of 
8;)4 East Eighth Street, Lead ville, Col . 

very compact, can easily be stored in a locomotive toel box 
or engine foom, and turns a rod or pi,vot as wel l  as an ex pen 
lIive 8,lld cumoorsome lathe,  This il lven tion has bet.'n patented 
by Messrs. J. A. Plummer, Jr. , and T. Gainford .  Addre�s 
J. A , Plummer. Jr. , Newark, Cal. 

being fitted to turn freely at its ends on the t w o  studs which V.OiI Ll� Cor Vbaius. 
act as pivots, and is so arranged that it is oont in direction This is an endless chain for 'transmitting power in ma(lhin -of i ts le ngth when opening or closing th e  door. This device ery of different kind s  and for various purposes, includin g 

will close the d O
,
or, I traction engines, in which a spur wbeel on the engine shaft 

bli nd, or gate to w hIch is connected by a cogged chain with a spur wheel on the 
it is applied, and will shaft of tlJ e  driving wheel of 
hold, it eitlaer closed or tbe engin¢.  It is also appli-
ope». It is easily. ap- cable to reap()rs, self-b i n d ers, 
plied , and its power and various agricultuf&l and 
may be readily regu- other machines. It consists 
lated to suit the door in a cog l ink for such chains 
to which it  is applied. made w ith a sl otted . hook-
While it is very effici· shape4 jaw at one of its ends, 
ent, it  is the same time , and a tenon at its opposite 
so even anc! l ight in . .' e.nd p rovided with a trans-
it!! bearings that it is verse joint.pin or pin -like projections for' engagement wit� 

hardly n oticeable ; i n  fact, it sttspends its power w hen the the slotted hook-shaped jaw of a sim il ar adjacent l ink. In 
door is opened at a little more than right angles, but whe n the this way i s  made a stout an d durable chain, having the neces
door passeR this position (or cent er poi n t) thee spring carries sary fle xibility at its joints, and which, whUe adm itting o f  
i t  gently I'ound and bolds it  open against the wall.  However being readily put toge�hE'r, or taken apart, will be free from 
desirable it is to have doors ' s h ut, . it i s  very oft�n equally d e- d isengagement of its l inks when in use or working. This 
sirable to have them held open ,  hence a bnck, poker, a invention bas been patented by Mr. Jacob 1:3. A.ydelott. of 
chair, or a hook, is used to accomplish �h�t this 

.
sp�n g  Xenia, Ind. (Lock box 21 . )  does. Tbis spring has many advantages In Its appbcatlOn 

Dqu.le Shqvel Plow. 

We give an engraving of a double shovel plow of vNy 
simple con struction recently patented by Mr. Ch arles Ken 
ner, o f  St , Mary's, Mo. The plow beams are . m ad e- o f  differ

ent  len gths, and 
are con n ected to
gether at  the for· 
ward end by a bolt 
which also passes 
through the clevis, 
w hich is of im
proved form. The 
rear ends of the 
beams are curved 
do w n ward a n d  

carry the shovels. A screw threaded rod i s  used to adjnst 
the distance of the shovels apart. The sh o vel is provided 
with a shoe u nderneath,  as shown in the smal l sectional view. 
To the outer side of the plo w  beam next the l'Ow of plant s 
being cultivated is secnred by a clutch an arm carry i n g  a . 
rotating fender, w h ich is adj ustable up and d o w n ,  and rotates 
in contact with the ground. This fend er w i ll 'al l ow nothing 
but fine soil to pass to a n d  aroun d  the plants .  This im
proved shovel p}"w insures a thorou g h  and even cultivatioll 
of the soil, and is easily handled and mari age4. . 

Glass Cutling Frame. ------------
to win dow bliuds and shu tters. It prevents all rattling an d 
slamming, a n d  holds  them open, closed, or on the bow. 
Wherever hinged d oors, shntte rs, ., gates are used, this 
spring can be applied to advantage. Tbis nse ful in vention 
hlts recently been patented bf Mr. W. S. Barl ow, of Pater · 

This device consists of a base plate of w ood, metal, or Improved Fire Hose Nozzle. 

son. N. J .  
• • 

New Spring-toothed. Sulky Harrow. 

other material , w ith a cleat along one edge having an arm or The engraving shows a n e w  fire hose nozzle, III' bich can 
tongue projecting from it at righ t  angles , n ear one end and be adjusted to deliver 'the water as a singl e jet, a spray ,  

a little abuve t h e  hed plate, forward and sidewise, o r  all at the same time, and can also be 
so that the glass plates used to signal to the engineer. A tube, w h ich is preferably 
m ay be placed under it made tapering, i s  provided with a series of longitudinal open-
and cut or slots, and surrounded by a � l eeve which fits closely This spring-tooth ed su lky harrow is provided with curved 

I . h Id i n g alo nl!; the on the tube, but is adapted to tUrtl on i t .  The s eeve IS e spring teeth attached adjustably to shoes that slide upon the 
tongue for a gauge ; aud a in place lly a ring surronnd i ng the t u be above the upper end ground, and are attached to draw-hars hinged t o  the carriage 
scale of lineal measure is of the sleeve, ' and secured to the main tube. The l'Ileeve is frame. With the d raw-bars are connected chains attached 

'd  d '  at'ranged in the bed plate provided with as many u pw ard ly and Blightly divergent to bars p ivot ed eccenirically to the carriage, and prOVI e . 
along the cleat , an d  a Iso short tu bular proj ections as th ere are openi n gs, the lower or with leve l's for raisi n g  and lowering the teeth . The teeth are 

JD.tQ--_��m:�tnl'orm-;:--mti-8'nra1ttwrrl!1ld-!tfr1:ffieir1lfr-tn11:Ift!!i1liF1ECO;nn<gUgue,1Jy which to measure the glass for cutting. inner openings �f which consis t  of sl ots uf about the same ::�t �nds to the shoe by o n � or more bolts. The tooth is the scales being. seen thro�Igh t�e gl ass when lai d on the size and shape as t h e  s lots in the main tu be. Above the 
slotted or h a s  two or more hole� formed tbrough it to receive base plate. ThI S useful InventIOn �as been paten ted by tubnlar p rojecti o n s  the main tube is prov ided w ith a series 
bol ts Si) ' that the tooth can be readily adjusted t o  work , Mr. Wm. R. Rodman, of New Bu rusIde, Ill . of longitufli nal slots, and at that part is su �roundt;d by a , 

d . sleeve provided with a series of longitud i n al slots of the deelJer or shallower i n  the ground,  as the work to be one 
Novel Swill .... .. same size. On the upper end of the main tube a n ozzle is m a y  . require. 

Thi s  is au impro ved swing. w hich can be erected or taken screwed, which holds the outer sleeve in place. This n ozzle ''Th-e uppe.1 slde-
d h' h . . 11 f down very quickly and easil. y, a n w IC IS es. peCIa y is provided with a plug which can be turned by mean s 0 a of the shoe is re- I d t adapted for the nursery. TWQ oblong frames are unge 0 key. The outer e n d  o f cessed to receive 

t h e  t o o t h  a s  
�ho w n  i n  the 
d e t a i l  v i e w. 
The lower side 
o f- t h e � b 0 e 
rests and sl ides 

eac h other at their u pper ends in such a manner that they the nozzle is screw thread
ea.n be folded against each ot,her ,  One frame i s  prov ided ed, and n cap with a large 
at its u pper end w ith a cress bar, or small openi ng can be 
to tbe lower edge o f  wh ich t w o screwed on it.  When the 
l oops or ey es Itre secured for re- plug is open and the main 
eeiving the s n ;tp books attach pd' tube and the t wo sleeves 

upon the ground 
m h l' ch hold the basket.  The I d " d  11 
to the upper ends of , th e  ropes 

I 

are so adj llsted that the i r  
w h e n  th e  b8r- .. s ots 0 not comCI e, a . k upper ends of the side bars of the water wil l  p a s  s row ' IS  at wor . 

'd d ' th I Th f I the frame are provl e W I  through t h e  nozzle, and e 0 r w a r  ( 
t 1 ' n to which the end i w ill be del ivered in a sill -end of tbe shoe is secured to the rear end of a d raw -bar. t he : no e les , I .  

h I forward end of which is hi nged to the front bar of the i parts of the cross-bar pass w e
d
it : gle s tream or jet. If the  

frame, so that the harrow tooth w ill  move up and dow n the swing frames �re . erecte . ; tube and the lower s leeve 
readily. The teeth will yield and rise, should they strike an A brace h ook rod ISlllvoted t� i are so adj usted that t heir 
obstruction, and readily pass over. lind th e teeth conform to each side bar of the rame, an 

I ! slots coin cide, some of the water w i l l  be delivered as 
an uneven surface, so that a l l  parts of the ground are prop- when the ' frames are erecte( spray or in small jets through the tubular projecti ons , '  and 

I I t '  t d W h e n  d esired a grai n  box c a n  be attached the hook ends of these rods are . part o f  the water will be deliver,ed throngh the nozzle as er Y cu Iva e . ,  
d . I ' . th ' .  d . I '  d '  d t th ' f ·ct part of the frame and the mli cbi l l e used as a passe \Uto oops or eyes on e . . !  a single stream or Jet, au If the other s eeve IS so a Juste 

b�oa�ca��::�der. This si mple  a�f1 efferti ve h a rro w  h as been side bars 01 th e frame. When the sw mg f�ames ar� fo�ded , i that the slots coincide with the slots in the main tube, part 
atented by Mr. Stephen O. Hickok, Hm"dale, Mi ch . (Box the hook ends of th e  brace rods are pass�d mto l oop. Of. eyes � o f  the water wi l l  also issue through them from the tube P on the side bars of the frame as shown III one of th e  views.  i laterally. If the plug at the end of the tnbe is cl osed, and 1 75. I -- .. - - This invention has been paten ted by lVIr. ClJarles W. Young, , the slots of the tube and the :sleeves coin cid e, all the w ater fiet>eiving Telephone. of Dartmout h ,  Nova Scotia, Can, - .' will be delivered as spray or fn fine jets t hro ugh the tubular Tbe device s h ow n  in t b e  engraving iJS desi gned so that the - ------ -- - ------ --- - - . projection and the slots.  In this man ner the n ozzle can be entire volume of sonnd on P il e  side of the d iaphragm is de- Ha n d  Tu rning '.1'001.

. . I adj usted by the fireman to deliver the water j ust as he livered i n to one  ear , a n d  the eu tire vol o me of sound on the Th e  engravi n g sh ows a new hand tool for turnIng rods, PI�- th inks p roper. If the pl ug is open and the sleeves are so other side thereof  i s  deJi vered i u to the other ear. The bob- ots, or "pi n  tIes without  the use of a lathe. A hooked arm I S . adjusted that the slots of the tube and sl eeves only partly bin i's placed Oll a tu bular soft iron core, whiCb is  t apped made i ntegral w i th or attached to o u e  end of a bar or hand.le ! coincide-that i s, if very narrow openi ngs are formed-the into one end of a magnet, and also pas�es through the casin g  which is curved and bent, so as to adapt it to be t�sed III water wil l  be delivered as a single stream and a very fine and is screw.ed into on e of  rhe rigid sound-conducting tubes. reaching pivots or pin tJes ou cross-beads or on other lIke o h- , s pray, \v hich keeps the smoke from the fireman and permi ts The other contlucti ng t uhe ject� which cannot be . reached w ith a I him to approach ' very close to the fire. 'By turniug the is attached to a short tube. straight h andle.  The cntter bit is  con- . sleeves but slightly, the nozzle can be adj usted to djlliver a which is align ed w i t h  thc tained in  a recess in t. lJe inner edge of  the . : very large quantity of water. One of the advantages of tubnlar core an.d passes u p per part of the h ook, and the rod or . this improved n ozzle is that it  can be used for signaling to through the opposite s ide pivot is pressed against i t  by a pressu re t h e  engi n eer. If the  n ozzle is suddenly adjusted to de-of the casi ng. At. the in- blockJ adapted to slide bet ween the .shank s ] i ver  a large qmmtity of water, t h e  pressure at t h e  engine ner · en d ' o f  the core i s  of t h e  hook a n d  pressed against the pivot i mmediately decreases; and the re verse occurs if the water placed the dia.phrag m . or rod by a set screw passing through the is partially or enti rely shut  off at the n ozzle ; the pressure The outer ends of the curved handle. A bit b avi n g  a serrated rises correspoudingly at  the engine.  aud the indications sound· conducting t n b e  R edge something like a screw cutting die  . or pressure i s  shown at tbe presen t gauge. This inven-are curved upw ard and is used to turn off the rod i n  its  rough . t ion has been patented by Mr. Matthew Ward , South St. in ward, anq provided w i th mouth pieces, which are arranged state. It is, however, pro vided . with a i Louis, Mo. :<. opposite and facing eac h other and at sufficient d istanc� plane surface which leaves t he rod toler- -........... ..... H' ..... -- -"c----apart to bring them in t o  the required proximity to the l'e- ably smooth . Another bit is then used, A FEW years ago a wide field was open for young men in specti ve right and left ears wben the instrument is properly which turns down the surface o f  the 'rod telegraph offices through o ut tho country .  No w young adjusted for the purpose of receiving a message. The tnbe, or pivot true and smooth. The inventor .' womeu take their piaces as opemtors to a-great extent; and being rigid ,  will al way s retain the form an d relat . ion sQown m akeb one form of turning tool with a straight sh ank . By I the young men have to seek otbt'r It'l'enues of employment. in the drawi ngs. Th e I n strument is ul'ed in con nectIon witli. turni ug thi s  tool around the object to be turn ed,  rod!>, pintles, Mining and electrical engineering present a w ide scope for a .  battery transmitter-for instance, BI�ke;s 01' Edison-'s. ' pivo t s, wrist pins, and like parts of  machinery can be turned I capable young men , and there would seem to be a gro:wing With thie ililprQVemeDt the entire sound is utilized, so tbat I true 1100 SDlOOtb V'tll'y easily anu rapidly, This 'impIeDlent-is dem�n<l for ekilled 'alent ill either del>llrtmeut, 
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74 
ENGINEERING INVENTIONS. 

A novel globe valve bas been patented by 
Mr. George Reimann, of Quincy, Ill .  The Invention con
sists of a globe valve which is steam and air tight, 
and which also has II capacity for the renewal of those 
special parts wh ich are exposed to wear witbout the re
newal of tbe remaining parts, and it consists mainly i n  
the combination o f  t b e  various parts with each other, 
whereby the valve in its entirety possesses marked 
advantages over those commonly in nse. 

An i mproved indicator for bydraulic eleva
tors has been patented by Messrs. Carl Schon and Cal
vin S. Brown, of Toledo, O. The invention consists of 
a roller to bear against and run along the elevator post 
ot guide way, and of recording mechanism wbich is 
operated by the roller, arninged in a case attached to 
the elevator carriage, and operated when the carriage 
ascends, to show the number of feet the pil<ton is 
moved by the water pressure, thus recordin� the num
ber of gallons of water used . 

An improvement in railroad switches has 
been patented by Mr. Martin A. Green , of Altoona, Pa. 
The inven tion con.ists of an arrangemen t whereby the 
switch rails carry the wheels over the main rails in such 
a manuer that the mai n track rail s  remain solid and the 
point and frog are dispensed with;  and it also consists 
of a switch contrived in a manner that a train rllUni ng 
along the main line will automatically shift and pass 
the switch wben running in one direction, In case tbe 
swi tch Is open, and, also, so that a train running from 
the branch on to the main line will shift the switch 
automatically, in case it is set for tbe siding. 

A novel drill frame, the object of wbich is 
to facilitate the drilling of holes in steam boilers for 
the attachment of machinery, has been patented by 
Messrs. David Clark and John Lee, of Hazleton, Pa. 
The invention con sists in a drill frame con structed with 
II base having pom ts or claws, and a standard provided 
with an adjustable arm, and an arbor placed at a point 
above thl! base. A chain is conuected with the arbor 
at one end by a hook and at the other end by a swiveled 
screw and a claw hook, whereby the chain ' can be 
read i ly drawn taut to hold the drill frame securely in 
place_ 

A car coupling of improved conetruction 
has been patented by Mr. Franklin W. Kelly, of Ver
montville, Mich. The invention consists in a U-shaped 
rod passed through the bottom of the drawhead into 

. the cavi ty, on the crosspiece of which U-shaped rod an 
eye is loosely mounted, to which eye a lever is pivoted, 
which is also pivoted to the drawhead or a projection of 
the ssme, whereby the U-shaped rod will raise the link 

i n  the cavity in the drawhead by pull ing this lever 
downward , by which meaus the coupling is greatly 
facilitated, and' the great danger to l ife in the present 
systems avoided. 

An im proved escape door for railway cars, 
which can he opened to permit the exit of the passengers 
in case the car has caught ftre or has been been over
turned, and the rumal outlets are not accessible, has been 
patent� by Mr. Thomas E. lJ'l int, of Middlebury, V t. 
The invention consists in a car provided w ith openings 
in its bottom, which openings are closed by doors con
nected witb e lats resting on sliding 1:ars in the car floor, 
tbe sliding bars being provided with racks engag
ing wltb piniollll on a shaft below the car floor. When 
the shaft is rotated, the sliding bars, the seats, and the 
doors WIll be moved in the direction of th .. length of 
the car, leaving the openings in the car bottom nncov
ered to permit persons leaving the car through the 
same. 

MECHANICAL INVENTIONS, 

Mr. Horace L. Kingsley, of Racine, Wis. , 
has patented a vehicle king bolt connection of peculiar 
device, the object of which invention is to reduce the 
cost of construction of that portion of a vehicle or car
riage gear wh ich is connected with the king bolt, as 
well as to increase its strength and durabllity. 

A novel cot tOll cleaner, designed to remove 
the du st , trash ,  and dirt from cotton immediately after 
the cotton passes the brush, has been patented by _. 
John E. Engram, of Eufaula, Ala.  The invention con
sists of the combination with a cotton gin flue having 
openings tnrough its bottom , of deflecthlg wires secured 

, within the flue, which act in such a way as to shake the 
cotlc>n anrl loosen .the dust thert:i'rom, which latter then 
pas ses out of the flue through the opening� in the bot
tom . 

An improved converting motion, to be used 
when power and not speed i s  required,: bas been pa
tented by Mr. Edward T. Alling, of Mil ledgeVllle, Ga: 
This invention consists of shafts npon which are 
keyed or tlxed ratcl)et wheels having opposi tely 
pointed teeth and mesh ing or gearing pinions, com
bined with drums sleeved loosely upon the shafts and 
surrounding the ratchets, and provided with spring 
pawls which engage the ratchets _ 'l'he drums have 
also depending arms counected to a reciprocating rod. 

A simple and convenient improvement in 
bed, lounges is the subject of a patent recently granted 
to Mr. Philip Herbord , Jr. , of Galion, O. The inven_ 
tion con8ists principally in a double jointed arrange
ment of the front portion of tbe lounl!'e, which may be 
let down when in use as a bed. Thi s front board rests 
on a couple of extensiou braces, wbich are folded out of 
sight when the article is used as a lounge, but are 
bronght into u se to support a mattress of su1llcient 
width to accommodate two persons when nsed as a 
bed. 

Mr. William W. Wythe, of ' Red Bank, 
N. J., has patented an Improved hoisting gear, the ob
jeet of the invention being to secure frictional adhesion 
of the rope to the drum or pulley of the hoisting me
chanism, so that one end of the rope may be left to 
hang free without danger of the loa4 descending by the 
slipping of the rope. To that end a friction pulley, ar
ranged to press the rope Into the groove of the pulley 
with more or less pressure in proportion to the load 
that I s being raised, iR  combined with the hoisting gear 
and the desired results obtained. 

A calendar clock �f ingenious construction 
has been patented by Mr. Mathias L. Jacquemin,  of 
Council Blu:ffs, Ia. The invention relates to improve-
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ments in perpetual calendars adapted to be operated by attachment for childreu, the attachment being adapted chamber throllj(h 'which a stream "f water is allowed to 
clock mechanism, or on a smaller scale by watches, or to he folded and sboved back into the base, or under flow, In which cbamber are the separate coils of pipe 
by any kind of time keeper, whereby an eftlcient and re- the stool, wben the stool is to be used by adults . used for the di:fferent menstruums employed in the 
liable calendar Is provided for antomlitically making A novel corn popper has been patented by freezing operation. , 
the weekly and monthly changes, for showing the Mr. Jeremi ah Wilkie, of Worthington, Ind. The fn- A device for cleaning ash pans of locomo
names and numbers of tbe months, -for making the vention consists of a tin, wire, or other receptacle for tive engines by forcing water through them has belm 
changes for the di:fferent numbers of days in the months, ' the corn, monnted upon a handle containing a trigger, patented by Messrs. Alden D. Kilbom and William F. 
and the leap year changes, and for showing the number spring, and connecting rod, all so arranged that tbe re- Smith, of Tucson, Arizona. A rranged wil hin the front 
of the quadrennial year. ceptacle can be agitated by working the trigger with I/o portion of the ash pan in proximity to its bottom and dis-

An improvement upon that class of fire es- lIngel' of tbe hand holding the handle. posed crosswise of the pan, is a lOW of 8traight ejecting 
capes which are formed of extensible parts, and sup- An improvement in the manufacture of pipes of unequal length which force the water in a series 
ported upon wheels for conveni ence in transportati on, shoes witbout side seams bas been patented by Mr. John of streams striking the bottom of the pau, one in advance 
has been patented hy Mr. Ricbard Bentley, of Corning, Haszinger, of Vicksburg, Miss. The . invention con- of the other, whereby the ash and cinders are blown 
Iowa. The invention consists in a hinged folding and sists of an upper having the tongue so formed as to pro_ and washed away, and the pan thorongh ly cleaned. 
extensible slideway attached to the forward end of the vide edges for attaching tie-straps the object being to An invention providing a new and improved 
truck, wbich slideway Is provided with an endless chain provide a seamless sboo which is �tronglY supporied at ,electrode for treating the uterus, and for bringing it 
cable by whi ch perll�ns, goods, or furniture m�y be low-

I 

the instep and Whi

.

Ch is made 
.
at a minimnm of cost. to its normal condlt.ion, has been patented by Mr. 

ered to the �round ID safety. The slideway IS elevate� A n improved split bolt wedge bas been pa- Albert W. Tipton , of Jacksonville, Ill. The Invention 
by a system of pulleys and ropes, and is held in pOSI. 

, tented by Mr. John P. Edmonds, of Jacksborongh, consists in an electrode formed of a tube made of a 
ti?O by � stout sn�port, so a�anged as to hold the 'l'enn. This illventi on relates to bolts which are par. metal section and a hard rubber section placed paral lel 
sl ldewa! ill an� . 

deSIred i?chllatio�. 
• tially split lengthwise at one of tbeir ends, and have to each other, and uni l ed, to which tube a bell or cup 

An inventIOn relatmg to Improvements 1D combined with them wedges, which, on the bolts being i � hinged, which is formed of a metal section and a 
water seal�d gas meters has bee� patent� by Mr. forced home, cause the split portions of the bolts to be hard rubber section united to each other. The tnbe is 
Pedro Ennque Perez, of ValparaISO, ChIlI. These expanded for tbe purpose of holding the bolts in their provided with devices for receiving an electrical con-
meters, as ordinarily constrncted, if tipped out of level, places. ductor. 
will not register all of the gas that passes throngh them. A novel wind ow screen has been paten ted An i nvention providI ng an improved cur-
This inventi�n consists in providing such meters with by Mr. Henry Grimshaw of Elroy Wis. The in-

tain holder which can easily be adjusted according 
valves that. WIll cut off the flow of gas it the meter . . ' _ . ' .  to the length of tbe curtain roller or width of the will. 
should be tipped out of level in any direction. To ac- veution consIsts m the combmatIOn WIth a frame car- dow opening, bas been patented by 'Mr. Will iam J. Mul. 
�omplish tbis, two valves are arranged horizontally and �!: ::re8�!�!��ecr�:�; 

o:r:�i�:i 1:� f��::;v�;:; len, of New York city. The invention consi sts in a 
at right angles to each other, one heing operated by a slots, and a series of corner plates provided with slots tube provided near tbe ends with clampin� or b inding 
float, the other by a pendulum weight or plumb. The at right angles to each other, whereby provision is made screws, in the ends of which tube curved rods are held by 
valves are by preference made double acting. for adj nsting the screen to windows of di:fferent sizes. the screws. These rods have loops at their extremities 

An l'mprovement l' n gauge edgers the ob for receiving the pintles of the curtain roller, and have , - An improved telegraph . cable bas been pa-. t f hi h . th . e1Ii . d . loops or eyes near the upper ends for hooks for sus-Jec 0 w c IS to promote eIr Clency an mcrease tented by Mr. Coroden J. Slafter, of Grand Junction,  the . d '  rr th tr ti d pending the cnrtain roiler holder. 
I 

conv;mence an
d 

sImp I Y
d 

e
h

cons u� on an
hi

ope- Mich. The invent ion consists in a fluted cylinder or An ingenious constrUlJtion of bridge for rat on 0 gange e gers an ot er sawmlr mac nes, bead having apertures and cleats, in combination w i th has been patented to Clara A. White, of Eau Claire, a telegraph cable conslstln� of wires, insnlati ng beads, streams subject to high floods has been patented by 
Wis., executrix of Samuel White, deceased. Tbis in- and coatings, the object of which is to provide for al- Mr. Ebenezer B, Stephens, of Humboldt, Neb. It con
vention consists in devices which serve as brakes, and l owing ready access to the separate wires in a cable for sisl8 in so cOLStructing the bridge tbat the floors may 
prevents the lumber from flying toward the front of the repairs and connections. rise off their fOllUdations and float on the surface of tbe 
machine, also of the placing of feed rollers one or more water when the floods overflow the foundations, and at 
in front, and two or more in the rear of the saws, by Mr. Loring Wood, of Greenfield, Mass. , the same time may lie crossed by means of aprons at 
which the lumber is passed to the saw more evenly and has patented a useful Improvement in wrenches. The the ends, arra�ged so as to connect at one end with the 
with less danger of swerving tha,n in the ordinary way. invention consi sts In constructing an axle llut wrench foundations at the road levels aud with the bridge at the 

An improved permutation lock has been pa- with a movable bar in its handle, the end of which by other-end, and dord practicable ascent to aud descent 
means of a spring is forced out, and fltted into a notch from the bridge while floating above the foundations. tented by Mr. Wilhra W. Swett, of Spr ingtleld, m., made for it in the nut, whereby, when the nut has capable of being operdted by the sen8e of feeling in_ been loosened by the wrench, it is held in place and A novel improvement in windmills b as been 

stead of the sense of sight. The operation Is substan- , kept from falling to the ground by the gripping bar. patented by Mr. Randolph O. Robinson, of Gl idden . Ia • 
tially as follows : The knob handle, lifter having been A I '  The invention consists of a contrivance of the vanes of 
turned to the n'ght several tl'mes I-n order to bn'ng the nove paper tl'lmming apparatus for use . a wind wheel, whereby the wheel, being arranged on I/o 
tumbler disks into the proper relation to each other, I'S of paper bangers has been patented by Petter C. N. h Iz 

1 h f th b ' f h' or onts s a t e earmgs 0 W Ich are stationary 
moved to the base point-that is, in snch manner as to Peder$on , of Neenah, Wis. The ·invention comprises, will run in tbe �ame direction, whlcbever way the wind 
bring the double groove of a disk in the lock into con- first, an im,roved knife consisting Qf a handle, a cir- may blow, the use of a turn table and contrIvances for 
tact with the detent of the spring. Having found the cnlar rotatable cutter, and a device attached to handle enabling the shaft to shift with the wind heing thns 
base point by feeling the click as it snaps into the of knife for sharpening the edge of the cutter, and sec_ avoided . The invention likewise consists of an im
grooves, the grooves are counted in al ternate directions ondly, of a cutting board, and a straight edge which is proved construction of the vanes of the wheel calculated 
nntil each tumbler in its turn, beginning with the i nner adapted to be clamped to the latter, so as to confine the to increase the e1Iic iency of the snrface acted upon by 
one, is brought into the proper position ' for llnIocking. paper between them. 

the wind. 
The end 01 the locking bar being thus disengaged from A novel improvement in signs.has been pa-
the stop block, the bol t may be moved into the case to tented by Mr. Romeo E. Ghezzi; of New -York city. The A novel adjustable funnel holder. for con
unlock the door. By a proper arrangement of the pins, invention consists in a sign having a base of sheet venience in fil ling sacks, bags, and other packages of 
any desired combin ation may be ohtained In the man- metal or other suitable nuiterlal, on which is cemented di:fferent sizes has been patented by M essrs . John R. 
ner well understood: a stencil of water proof paper or other flexible water Johnson, Of Smyrna, and James S. Johnson , of Moore. 

An improved extension fire escape has been proof material. 'l'he object of this invention is to pro- fleld, O. The invention cons ista of a vertically sl otted 
d h te II I hi h h I,.... th casing tbrough the opening of which Is passed one end patented by Mr. Philip Schnh, of Westchester, N. Y. uce a c eap s nc s gn w c s a .. ue wea er or 

• te f d i hi h th d 'g' I tte - h 11 of the funnel holder, the other end being attached to a The invention relates to an extension ftre escape con_ wa r proo , an n w c e eSI n or e rlUg s 8 
appear upon a suitable base. " s l iding block whlcb is capable of elevation and depree-strncted with a carriage having the rear part of its frame sian by means of a system of ropes and pul,eys, and a movable and its forward part stationary, the said parts Mr. Robert A. Carter , of Elizabeth, N. J. , crank, the latter being located on the outside of the 

being connected by levers and connecting bars to allow has obtained a patent for some improvements in specta- casing. This apparatus may be mllde of small size to the movable frame to be readily adjnsted and controlled. cles and eye glasses. Tbe invention relates to the con- adapt it to the use of druggists, grocers, etc.,  and of 
To the movable part of the carriage frame on each side �tmction of frameless spectacles and eye glasses, espe- large size for tbe use of farmers. 
are swiveled two screws provided with a driving gear- clally to ,that class .In which a screw or bolt · passes 
ing, lind carrying two pairs of nuts, to wbich are hinged througb the glass and through the arms of the cl ip. It Messrs. Robert Pallet t and Francis Mahedy, 
the lower bara of a lazy tongs, so that the lazy tongs consists especially in certain novel features of construe- of New York city, bave patented an Improved 1Ire es
can be raised and lowered by turning 'the screws. With tion in the clips, and their attachment to the shank and cape. The invention consists in brief of a carriage 
the lazy tongs and carriage frame are connected a flexi. to the nose piece, also in the catch which engages with upon which are raised four nprlght hollow telescopic 
ble ladder and Its reel, and a bail, pulley, rope, and the handle, and by which,the glasses may be kept closed. hydranl ic columns, IIpon the extremity of wh ich Is 
reel, the said rope reel having a brake lever connected A. new arrangement of sights for fire arms placed a platform which may b e  elevated o r  lowered a t  
with i t  for coutrolling its movements. The carriage i s  has been patented h y  Mr. Walter Cooper, of Bozeman, will by means of hydranlic pressure acting upon the 
also provided witb do/(s to engage with the ground and Montana Ter. 'l'he invention bas for Its object the pro- extension sections of thP columns . A flexible hose is at
hold th� carriage stationary while the machine is be- duction of a front sight of ol'lllnary height and simple tached to the upper extremity of the suppor1;, so that 
ing used. construction , thai will require lio epecial lldjustment, yet the water discharge may be directed as required. The 

• • • will provide for dispensing with an elevated rear sight platform is reached by a chain ladder situated in the 

AGRICULTURAL INVENTIONS. 

An improved barvesting machine bas been 
patented by Mr. Edson L. Brackpn, of Dawson, Ill . 
This invention consists of the combination and!arranlle. 
ment of a grain table, grain carri�r, and a binding table 
with an ordinary or any special ." rear cutting "  mower 
in such manner, as to'be readily attached at any time 
for the purpose of converting a mower into a harvest
ing and binding machine. 

A novel l:!Ulky harrow of has been pa
tented by Mr. Leroy M. Gi llett, of Lyons, KIln. The 
invention consists of several novel features of construc
tion, one of which is a device for sbortening the a�e 
and bringing the wheels nearer together when occasion 
requires; also, of an arrangement by which the harrow 
will be caused to work sbllliower or deeper as may be 
desired , and further of a pulley and lever Ilombination, 
by which a portion of the harrow attachment may be 
raised to avoid contact with stumps, logs, stones, or 
other obstructions. 

. . . . .. 

and 'allow of a stationary rear sight being used, and so center between the supports. The reservoir from which 

that the rill.eman may with a ltlance of the eye aim the hydraulic pressure is obtaiued for the co lumns is 
either for a short or a long range or point blank with- located in the center of the carriage under the col umns, 
out moving the rifle from his shoulder. and may be fliled by as many as fQ.ur or five engines 

at a time. 

sp!:s ::�:�:ee�a�
n
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U�.��e�: A waterproof, fireproof, and fro�tproof 

Sheridan, of Jersey City, N. J. This invention consists roof or wall covering has been patented by Mr. Duncan 

in a novel method of and meaus for forming and cut- McLean, of Wal lacetown, Ontario, Can. The composi
ting, with a shear cut, spoon, ladle, and fork blanks by tion employed consists of the following ingredients : 
one and the same operation, and whereby the barb, fin, 'hydraulic cement, one barrel ; clear sand, threp barrels ; 
or selvedge is removed at the same time, and the blank salt, one-half bushel ; hair and water in su1licient quan
is delivered in the required beni form of tt.e article to tities to form a good mortar of medium stiffness. This 

be produced, and so that it conforms to the shape of mortar is spread to the thickness of about half an inch 
tile curved die in which is it afterward struck up or em- upon Ihe roof, which is made rough by laths or narrow 
belli shed. ' timber in order to hold the mortar. Then one or more 

coats of hot gas or coal tar are applied by means of a Mr. Jebn G. Macfarlan,  of Ricbmond, brush, and as much sand is spread on the tar as it will 
County of Surrey, England, has patented a process of absorb. This sanded surface is rubbed down, and more 
and apparatus for the mannfacture of ammonia and ani- coats of tar applied, and clear sand is spread on each 
mal charcoal. The invention consists prillcipal ly in a coat of tar. When the coating is thoroughly dry and 
novel application of steam for the distillation of bones, hard, it is ruhbed with a suitable tool nnti l it is smooth, 
etc. The process consists in making animal charcoal hard, and glossy. Lin�eed oil is used in this last opera
and treating the by-products thereof, by passing snper- tion to give the coating a good flnlsh • 
heated steam throngh carbonaceous matter and tben Messrs. Tbomas Rosevear and Richard Bry. 

MISCELLANEOUS INVENTIONS into the bone retorts, and subsequently mlxiug steam ant, of Negaunee, M.lch . ,  have patented an im proved . 
I with the vapors and gases from the retortlj. 

M Cb I H S fi ld f ur N y apparatus for thawing giant powder. In mining and r. ar es . co e , 0  Ica, • . , A device for holding a horse's tail after it is other operations requiring t)le use of giant powder and hils patented .a n�w envelope for dry plates used itl PhO- I plaited or folded up has been patented by Mr. Henry o t her bigh explosives, there Is frequent loss of life and tography, whIch IS to be used as a cover for the plates W. King, of Canaan, N. Y. Horse tail holders hereto- property from accidental explosions, resulting mai nly and as a plate holder In the camera, thus permitting fore have been constrncted in the form of a strap with from the sh i fts resorted to by miners to warm the powthe operator to dispense with the camera plate holding two inwardly projecting tines or prongs that pass en- der to blast with. The object of th i s  invent.ion is ,  be. frames. tirely around the tai l ;  but in this invention flexible flaps sides that of saving life and property, to provide a con. An improved tape line case bas been pa- are devised which involve no inj ury to the stnmp of the venient and eftlClent apparatus by which Ihe cartridges 
tented by Mr. George Clark, of Brooklyn, N. Y. The horse's tAll, nor to his rump from tlie switching of his cau be warmed and kept warm unti l ready for use. 'l'bis 
invention consists in a tape line case made of sheet tail, and yet 1Irmly hold the strap in place by a pinch. invention consists of a receptacle adapted for receiving 
metal enameled on the inner and outer surfaces, the l ing action. hot water, and provided on the interior with cartridge 
bearings for the spindle on which the tape line iI' wouu.d An improvement in ice machines, wbereby : holders. At the same time there is no contact of the 
being pnnched or pressed in .these metal plates. . . tbe latent heat from the water Introduced into the ' water with tbe cartridges, and no risk of deterioration 

A combined music stool alld pedal attach- moulds is removed and a more rapid freezing of the ' by the oil being abstracted by the water. There is, fur
ment Is an� Ingenions invention recently patented by water secnred, has been patented by Mr. John T. ! ther, no risk of accidental explosion, and no lose of 
Mr. William E. Leighton, of West Pembroke. Me. It Davis, of N ew York city. To this -end the latent heat ' time from the necessity of carrying the cartridges to a 
consists of a muslc stool having a supplementaty pedal fs extraoted by flo separa,te pump, and discharged into a ; placed where they can be warmed. 
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Metal lic  letters and figures to put on foundry pat- GATELY'S UNIVERSAL EDUOATOR : AN EDu- 1 (2) A. M. asks : Can you give me formulre 

terns; all sizes. H. W. Kn\irbt, Seneca Falls, N. Y. OATIONAL <?YOLOPEDIA AND BUSINESS I far making cotton, vegetable, and orange fertilizers ' I 
Hand and Power Bolt Cutters, Screw Plates, Taps in GUIDE, Edited by Chas. E. Beale and have ubundance of fish, salt mar�h, muck, pine wood Phs Okal'gefor Insertirm under tki8 l!ead i8 One Dollar great variety. The Pratt & Whitney Co., Hartford, ct. M. R. Gately. Boston : M. R. Gately. I ashes, and charcoal. An orange fertilizer should have a llnefol' each insertion .. about eight word8 to a line. O. B. Rogers & Co . . Norwich, Conn . . Wood Working 8vo. , 3 vols. in 1 ; pp. 361 , 396, and 372. I the following composition : ammonia, 8'25 per cent; Adve'·lIsement8 must be I'ecelved at publication offic, M·achlnery of every kind. See allv .. page 62. The aim of this ambitious volume is to present under available phosphoric acid, 3·50 per cent:  potash, 14·50 

a8 eally as Thursday mOI'nlng to o,P]J6o,r in newt issue. Trevor's Patent Key Seat Cntter. Trevor & Co., Lock- One cover the general principles and many of the prac- . per cent. Cotton fertil izer : ammoula, 2'50 per cent; 
For Sale.-A Foundry and Machine Shop, with 8 Com port, N. Y. See page 60. tical applications of the educational and business sci- available phosphoric acid, 7·50 per cent: potash, 4 per 

and Feed Mill, the whole driven by an automatic engine ences and the more general useful and ornameutal arts.  cent. The formu la for the vegetahlEilfertilizer varies 
and boiler of 30 n. P. No other shop within a radius of The firllt volume embraces vegetable and animal life, witb the kind of vege table which is cultivated: Am-
60 miles. The present owner wlll retain a one-half In- NEW BOOKS AND PUBLICATIONS. astronomy, geology. mineralogy, metallurgy, physical monia, 5 to 7 per cent ; available phosphoric acid, 6 per 
terest, If the purchaser will superintend the business. ANATOMIOAL TEOHNOLOGY AS .APPLIED TO geography, human history, statistics, aud law. VOl. i i . :  cent ; potash, 8 to 12 per cent. It wi l l be necessary for 
Address N. W. Girdwood, Ash eville, N. O. TIlE DOMEST IC CAT. By Burt G. Wil- Architecture, drawing, phy sics, and mechauics ; chem- our correspondent to have analyses made of his refuse 

We Wish to engage a first-class mechanical draughts- der and Simon H. Gage. New York : A. i stry, agriculture, physiology, medicine, hygiene, etc. materials, and theu from the analytical data obtained 
man; apply to Empire Refrigerating Company, 919 Olive S. Barnes & Co. Vol. iii. : Grammar, poetry, rhetoric, logic, elocntlon, calculate them to the above formulm. 
Street. St. LOUis, Mo. ,The authors have chosen the anatomy of the domes· phonography, penmanshlp, musi�, letter writing and (3) N. T. R. as.ks : Which is best to use, Coverings for Steam Pipes, etc . ,  etc.-We took occa- tic cat as the basis for an introd uction to human, vete- bookkeeplug, deportment, domestic economy, games, . . l ' ts ' . t" t t l 1 t th ' slon a few weeks since to call the attention of our read- riuary, and comparative anatomy because of the conven- tailo�s' measures, milling, etc . ,  etc. Fifteeu contribu- Irou or stee nve I� nve mg wo s e.e p ates oge er . 
ers to the advanced position occupied by the H. W. ient size of the animal, its sma i l  cost aud elise of attain- tors are n amed ;  none of them widely known as writers The plates are one-sIxteenth Inch thI Ck, and the press
Johns Manufacttiring Oompany of this city in the matter ment, i ts physical characteristics, and i ts zoological po- or teachers. Bearing in mind the fact that the most 

I 
ure is betweeu the plate�-that is, to spread them apart. 

of non-conducting coverlnll for steam pipes, boilers, etc., sitlou. They confine their attention maiuly to special dl1licnlt thing in the world is to presen t the elements of A. Steel rivets are best: If they are s. utliciently 80f t .  
etc. That we were fully justllled i n  doing this i s  mani- (4) H L S t 1 W h t m fested in the fact that tbe above company have very re- portions of the gross anatomy of the cat-particularly auy srJence · or 8rI in small compass, in plain and under- • . .  wrl es : . e ave 1\ s ea 

I I t ct f th f II wi the brain aud the abdominal viscera-for the reason standable English, with accuracy as to factA and sound I boiler, 4. 2 inc hes hy 12 feet, with. thirty-four 8 inch fines. centlY comp eted arge con ra s or e o '), ng 
named parties : Ohurch & 00., Greenpoint ; D., L. & W. that these parts hest serve· their p"rpOlle of teaching the judgment as regards the proportioning of parts, the It furD l shes steam to run a 10 mch hy 15 inch ellgine, 
R. R. 00., at Hoboken and Kingsland ; Morris. & Cum- , methods of anatomical study, with 80 much or the funda- value of this work will be indicated when we say tbat, and concentrate the·cane juice. . We fin d  it  Is too small 
mlngs Dredging Co.; P!i!pnsylvania Railroad Co.'s new mental facts of structure and function · and anatom,lcal with one or two exceptions, the contr ibutors have shown I to run our mach inery to its full capacity during the sor
ferryboats, Baltimore and Chicago ;  Hotel Brandou, terminology as will su:ftlce to give the beginner a good anything but a comprehensive view and grasp of their ghum season (about two months); the balance of the 
Park Avenue ; United State. new Barge OtHce ; J. Ellis start towar(i. successful independent study, whether as subjects, and little skill in expressing what they have to I yea� we wis� t? run a feed mill to t�e capacity .of the /I; Co . . Edgewater, N.J.; Orano:e Waterworks ,Orange . N

. working naturalist, medical practitioner, or veterluary say. In several instances the articles are the rawest sort engme. WIll I t be the most econom ical in settmg up, if.; Eagle Pencil Co., city ; and many others. surgeon. The work is thoroughly scientiftc iu spirit of hack-work, by unskillful compilers who cannot write . fixtures, and cons limption of fuel , etc , to get another 
Works by Tyudall, Huxley, Spencer, etc.,  15 cts. each. and IOOthod, and has had the practical test of several· even tolerable English . In these days of cheap mannals boiler of same size to build in with the one we have, or r. Flt.z6eraJd , 30 Lafayette Place. New York. years' use in the anatomiclil laboratory of Cornell Unl- by the most capable In vestigators and Instructors, and sell ours (for .almost cost) and get one larger-50 inches, 

RaUway and Machine Shop Equipment. versity. The description of materials, operations, and of cheap encyclopedias as well, a work of this sort by 14 feet ,  wi th fifty-two 8 inch fiues ? A. Sell and get 
Send for Monthly Machinery List modes of study are minute, clear, and practical, making would have to be snpremely good to succeed . a larger boiler . . 2. Will it be better (in our business) to to the George Place M achinery Oompany, the work usahle and very helpful for students working sllperheat the steam by running the fiue back over the 121 Chambers and 103 Reade Streets, New York. alone, as well as for teaching technical anatomy in A DICTIONARY �F ELECTRIOITY ; OR, THE whole length of hoi l er hefore entering the chimney' A. 

ScientifiC Books. See page 44. 100 page Catalogue medical and veterinary .schools. . ELEOTRIOIAN S HAND ·BOOK. OF R�ll.'ER- No' there will be danger of injnring the top of boiler. " M  St t N Y ENOE. B'l Henry Greer , WIth additIOns ' , free. E. & F. N. Spon. .... urray ree , • • 
"ATALOGUE AND INDEX OF THE PUBLIOA- (5 W O ks 1 H 1 th v by Wm.  . AI.lison . Pnblished by New ) • . as : . liS a ummum e IIP-Drop Forgings .  Bi llings & Spencer Co. See adv.,  p. 45. TIONS OF TIlE HMITHSONIAN INSTITU- York Agent of Col l ege of Electrical En- pearance of silver? I am inform�d it has, and wil;  not For Pat. Safety Elevators, Hoisting Engines. Friction TION-1846 TO 1882. By. Will iam J. gineering. 12mo. $2.00. tarnish as silver does. If so,  can it be nsed a8 an alloy Clutch l ·nlleys, �t-ofi' Ooupling. see Frisbie's ad. p . 44. Rhees. Washington : Smithsonian Insti- Contains definitions of a large number of terms used 

I 

with gold ? A. For a comp lete description and history 
M ineral Lands Prospected, Artesiau Wells  Bored , hy tution. · '  in electrical sclencl', descrlptious and illustratiolJs of of the . metal aluminum we refer you to SCIENTIFIO 

Pa . Iliamond Drill 00 . Box 428. Pottsvillo. Pa. �ee p. 46. SCientific studeuts and teachers will not be slow to the more importaut recent forms of electrical appliances, A:.ImRIOAN SUPPLEllIENT, No. 36. 2. Some students of 
Improved Skinner Portable Engines. Erie, Pa . appreciate the value · of this catalogue. It comprises and other kindred matter of value at! well to the general I the Engl i sh language have disputed abou t the number 
Contracts taken to Manuf. small goods in sheet or not only a full descriptive list of the publicatioos of Ilie reader as to those directly interested in the invention, of tlie letters of the alphabet, and their sonnd. Would 

cast bra ... . steel, or iron. Jllstimates given on receipt of Institution (now nearly 500 in nnmber), but also an manufacture, or use of electrical apparatus aud machin- it be possi b l e  to construct an4nstrument of the charac
model. H. C. Goodrich. 66 to 72 Ogden Place, Ohicago. alphabetical . index (covering 200 octavo pages) of ull ery. The book might be -<J<>mprehenslve, and ter of the telephoue or phonograph that would analyze 

See New American File Co . 's Advertisement, p. 30. the articles in the Smithsonian coutributions, m iscells- s rmted for the price. the sounds of the words, so as to get a correct alpbapeU 
neous collections, annual reports, bulletins, und p 

HISTORY OF THE PAOIFIO STATES OF NORTH I was thinking of tijjng . . to construct such an Instro-Steam Pumps. · See adv. Smith, Vaile & Co. , p. 29. . of the TTnited States NatIonal Musenm and report I mgs \ 
' AMERICA. By Hubert Howe Bancroft. ment. I thO�ght, as there werc se

. 
ven n�tes to mns c Stone bottles for beer and Ink. Merrill & Co.: Akron , O. of the Bureau of Etbnology. In addi tion, there is a a d rlmary colors in natw e  we mll1:ht find seven .convenient and val�hle classified list (thirty pages) of Vol. i . ,  Central America. San Francisco : n seven p . . . 25" Lathes of the best design. G. A. Ohl & 00.,  A. L. Bancroft & Co. ,  1882. 8vo ' pp. true v?wels m langnage, and by gettu:g the num�r

,
of 

East Newark, N. J .  separate publicatlous of the Institutlou, arranged by lxxii-704 
' vibrations produced by the same per second, and dlVld-

F P & E Alcott' T b· " t Holly N r �ubjects and anthors. • 
ing, might fiud the consonaut fil ling the place in l an_ or ower conomy, s nr me, ... . , . ' . ... 

CHOUO Mr. Bancroft bas developed a method of historical re- guage, us the half note does in music. A. There are 
Ja:!�);. HotchkiSS, 84 John St . •  New York. � R�t:::�;t

E
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:��:��a:::���:�!, ����:: Engiues, 10 to 50 h orse power, complete, wlth govern-. Bran nt. Philadelph ia : Henry Carey invention, with a corps of trained assistants and a forty. In order to ascertain about instruments used to �:�::'h!�:r�' i!a:!�

a
��r

n 
.:::"n ::�s:�:.i:a: Baird & CO. $2.5U. �i:�:'i;;n!:s��,: u;::::����:�ni�b�a�ulri;�;:�� analyze sound, it would be nece�sary to consnlt thl' Jlte-

Morris (Drawer 127), Baldwinsville, N. Y. An Interesting account of the natnrhl , Industrial, and ample, the authori ties quoted in the present volnme fill rature of the .�hject. Both Helmbol �, of ;Berlin, and. � 
Brass FinIshers' Turret Lathes, 13� x 4, $165. Lodge, commercial hi story of these importaut gums : their nearly fifty closely printed octavo pages, and numher Koenig, of ParI S ,  have described such lDstrumen ts, bnt 

� Bacli •• & Co )811 fearl St., Cincinnati, O. sources, properties, and the manuer of working :them in something like twenty thous8Dd eiltries, not  a few of I ,,:hether they .v:lll answer your purpose llatt only be d e-� ,  
• 1 ' .. h . , . . .  . ..• r ' k8  �4e crllde state; the.·fabrieation of. vnlcauized and haod the names otand ing for collectlono of "'ty or sixty I clded by yours. elf • .. There are seven primary colors and Wanted.-Patented artl� es .or mac inery to .lIia . rubbers ; caoutchonc and gntta-percha compositions : " - oW. seven notes lu musIc  and Introduce. Gt.ynor & Fitzgerald, New Haven; (loon. volumes and more. This vast store of raw material I 

. 
waterproof suhstances, elastic tissues, and other useful forms a part of the historical library which Mr. Bancroft (6) J. T. F. asks : 1. For tbe best way to Latest Improved Diamond Drills . Send for circular products. There are also chapters on the impurities 

to M .  C. Bullock Mfg. 00 . . 80 to 88 Market St., Chicago, II I .  and adulterations of t he  raw materials; the utilization bas collected for b i s  great undertaking. The " History polish fancy woods t A. Soft woods may be turned so 
Water purified for all purposes, from household snp- of wastes in the varions malluf�cturlng processes ; sub, of Central America . .  takes u p  the history of the Pacific smooth as to require no other polishing than that pro

plies to those of largest cities, by tbe hnproved filters stitutes for gutta-percha lind rub her, stati�tical data, States where it was dropped on the completion of the duced by holding it against a few fine tnrninp;s or shav
manufactured by the Newark Filterll!ll 00., 117 Com- etc. 'I'he work will be found an instructive and sugges- author's · ' Native Rlteea of the Pacific Coltst. " The ings of the same wood while revolving. Mahogany, 
merce .St •. Newark, N. J. . ' . . .  tive h andbook for. mauufacturers, dealers, and in- first volume covers the period bptween 1501 and 1530, in- walnut, and some other woods may be pol ished by the 

Assays and Analyses of ores. and aU cCDmmercial pro- ventors. troduce(1 by a rapid and brilli ant survey of the European use of a mlxtnre as follows : Dissolve by heat so much 
ducts. A dvice glveu and investigations made in all world, particularly Spain, at the beginning of the slx- heeswax in spirits of turpentine that the mixture. wben 
branches of ohemlcal Industry. Send for cireular. THE BUILDER'S GUIDE AND ESTIMATOR'S teenth .century, .and a chapter ou Columbus and his dis- cold, shall be of about the thickness of honey. Thi s  
N .  Y .  Assay Laboratory, (() Broadway, New York, PRICE BOOK. By Fred. T. Hodgson . coverles. 'I'he author's theory of h istory writing Is to may be appl ied to furniture or to work rnnning m the 

Guild & Garrlsou's Steam Pump Works; Brooklyn, New York : Industrial Publication Com- tell the truth plainly and concisely. Rls style is direct lathe by means of a piece of clean cloth, and as much 
N. Y. Steam Pumping MachlDery of every descrlp- pany. and forceful, somethnes eloquent; and the matter of as possible should be rubbed off by using a clean fian. 
tlon. ' , This handbook is intended chiefiy to assist the builder this volume is of necessity 8 record of some of the most nel or other cloth. Hard woods may be readily turned 

Combination Roll and Rubber CIl., 68 Warren street, and coutr(lctor in makine; estimates of the cost Of work. exciting, adventurons, courageous, horrible, and rlamn- very: smooth; fine glass paper will snfilce to give them a 
N. Y. Wringer Roll s and M.Qulded Goods Specialties. It gives practical directions for making estimates ; able undertakings and proceedings that hnman history very perfect surface ; a little linseed oil may then be 

First Class Engine Lathee, �O inch swing, 8 foot bed, memoranda of .Items for estimates,  aud modes of calcn_ has place for. The " History of Central America " is ·1 ru bhed on, �nd a portion of the tnrnings of the wood to 
DOW ready. F. C. & A . E. Rowland, l'I"ew Haven, Oonn. lating quantities aud costs; schedulEis of approximate to be followed hy other volumes devoted to Mexico, the IJe polished may then be held against the article, while 

prices for materlnls and lahor in each departmeut of North Mexican States, New Mexico and Arizona, Cali- i l it turns rapidly aronnd, which wUl iu general give It a Ice Making Machines�. and Machines for Cooling construction; rules for measnring artificers' work', ele- f . N d Utah th N rth t C t 0 fi I Y I I h 11 h 11 . h Breweries, etc. Pictet Arti1jcial lee Co. (Limited), 142 ornIa, eva a, . e 0 wes oo� , regon, I ne g oss. ou may a so try a co 0 c a e ac varnls , 
Greenwich Street. P . O. Box OOSS, New York · city. mentary mechanics of archltecture ; weight and strength Washington, Idaho and Montana, Briti sh Columb ia, 2 parts;  boiled lIuseed 011, 1 part; shake well before 

Steel "tamps and:pa. tte� ·Letters. The hest made. J. of various huild ing materials; useful tables.; glossary and Alaska. It is to be hoped that Mr. Bancroft's using. A pply a small quantity with a cloth, and rub 
F. IV .Do�man, :u German St., Baltimore. Catalogue free. of technical terms; summary of lien laws of the various health and endurance may be adequate for the complE�.. vigorously until the polish "is secured. 2. To make 

States, and other information of value as well to those tiou of the moniImental task which has been so admi- paper-hanger's pa�te 1 A. First heat water to boUing, Split Pu lleys. at low priees,  and of same strength an,l who contemplate building as to those who ure to do the rably begun. then add fionr with constant stirring. To preveut the appe"rnnce as Whola Pulleys. yocom & 80n's Shafting wot;k. f t· f 1 tb fi b d thr h Works. Drinker llt;, I'hiladelphla, Pa. � orms IOn 0 umps e our may e passe oug II 
Perfect Self.ventilating Funnel. Pat.ent tor sale, or AN INTRODUOTION TO TIlE STUDY OF OR-

• 
a sieve, so as to ins ore its more equable distribution ; 

GANIO CHEMISTRY. By Adolph Pinner, ()� agitation is continued uutll the heat has rendered tbe on roysJty. Address G. M .  WlcklUfe, Brookneal. Va. 
Ph.D. From the Fifth German Edition, J� mass of the desired consistency, lind , after a few mOo Cottou Belting and Ruhber Belting; two, three, aud by Peter T; Austin, Ph.D. , Rutgers Col- ments' further bo iling, it is ready for use. In order til four pIn all widths. Greene. Tweed & 00., New York. lege. New York : John Wiley & Sons. increase it8 strength, powdered resin in the l'rop<>rtion Supplemeut Catalogue. -Persons in pursuit of iufor- An admirably:straightforward and intelligible account of one ·sixth to one-fourth cif the weight of the fiour Is 

mation on IIny special engineering. mechanical, or scien- of the structural development of the carbon compouuds ffiN'l'S '1'0 (JORRESPONDENTS. added . To prevent its souring, oil of cloves, or few drops till.c subject. can bave catalogue of con tents ·9f the SC[- as found In nature or artificially prodnced In the c hem- No attention will be paid to communIcations unless of e-arbplic aci d is added. ENTIF IO AMICIUCA1'. SUPPLEMENT sent to them free. . d i d  add f th The suppr,lcME"T contalns lengthy articles embracing ist's laboratory. Professor A. W. Hofmann, of Berlin, accompaDle w th the full name an ress 0 e (7) J. H. S. asks : Can I get BS much power 
the Whole range of en .... neerlng, mechanics, and physi- whose class-room teactilng the work substalftially fol- write!'". fro . · th  3 f t fi h i d 2 � t b It �, 

Names and addresses of correspoudents will not · be m an engme WI a 00 yw ee an a .00 e 
cal science. Address Munn & 00 .. Publish ers, New York. lows, had a genius for organizing chemical instruction ; 

given to inqll irers . wheel, crank in center, hv rl lnnlng belt direct from fiy-
Machinery for Light Manufacturing, on hand and and in thiR text book the subject is developed with won-

.i We renew our request that correspondents, in referring wheel ,to nii ll as to run belt from pulley to l ine shaft and 
built to order. E. E. Gitl"V1n & Co., 139 Center St., N. Y. derful precisIon, coherence, and clearnes�. We do not 

to fo�mer answers or artl'cles, wl.ll be .kl.nd· enough to then to mil l '  The smal l pulley does not run the mill fast 
know another text book in' thi. usually bewildering sci- ' Y . Presses & Dies. Ferracute Mach. 00.,  Bridgeton . N. J, name th e date of the paper and the page, or the number enough for direct connecti on. A. ou can e;et as muc4 ence that can compare with it in usahleness or for giving · If th · t p d b  t th . American Fruit Drier. Free Pamphlet. See ad., p. 61 . in small compass a comprehenilabl� general view of the of the question. power, e engme rons a same s ee , u e motton 

Am. Twist Drlll Co. ,Meredith, N. H.,  make Pat. Chuck sc ience. Correspondeuts whose inquiries do not appear after will not be so steady When belting from the fiywheel as 
Jaws,Emery Wheels,Grlnders,automatlc Knife Grinders. a reasonable time should repeat them. If not I.ben pnb- when beltinlr from the pul ley. 

For best Portable Forges and Blacksmiths' Hand PIOTURESQUE JOURNEYS IN AMERIOA OF Jished, they may conclude that, for good reasons, the (8) R. R. L. writes : Some time last year 
Blowers, address Bufi'alo Forge 00., Bnllalo, N. Y TIlE JUNIOR UNITED TOURISTS' CLUB. Editor declines them. you published, under the head of " Metslllc Des'gus 
Brass & Copper in sheets, wire & hlauks. See ad . p . 61. Edited by Rev. Edward T. Broomfield. Persous desiring special iuformation which is  purely on Glass Reproduced by the Aid of PllOtography," a New York : R. Worthington. of a pers�nal charact.er, aud not of general interest • .  process for the same, and you mention as the principal The Chester Steel lJastings 00. , o:ftlce 407 Li hrary St., Under the guise of reports of papers and conver- should  remit from $1 to $5, according to the subj ec I ,  article to be used " sensitive Iill Umen." What is it, Philadelphia, Pa . . can prove by 20,000 Crank Shafta and sations of a young people's club of slay-at-home tourists, as we cannOI. be expecten to spend time and lahor to aud how is it sensitizedJ A. Sensitive hitnmen i. As-15,000 Gear Wheels. now In use. tbe superiority of their the editor has somewhat heavily supplied descriptive obtain such information wit.hout remuneration . . , I syrian a@phalt dissolved in turpentine, ether, or 011 of Castings over all others. Circular and price list free. f . text for a con�iderable number of Illustrations 0 Amerl- Any nn mbers of the SCIENTIFIC AMERICAN S UPPL>:- ! lavender. It is sensitIve to light, and lifter expo@ure The Improved Hydranlic Jacks. Punches, and 'rnbe can scenery. Many of the engravings are large and ad- KENT referred to In tbese col umns muy be had at t h i .  the P'l1'ts which are not attacked by light may be di s-Expanders .  R. Dudgeon. 24 Columbia St. , New York. mirable wood cuts of views in California, Utah, the otHce . Price 1 1) cems each. solveii out by oil of turpentine. Machine Diamouds. J. Dickinson, 64 Nassau St., N.Y. Yellowstone Park, the mountains of Pennsylvania, the Corres�ndents sending samples o� minerals, etc . , (9) G H. T. a�ks how to soften putty that Tight and Slack Barrel Machinery a specialty. John Adirondacks, the White Hills, and alonlt the Atlantic tor examInation, should be careful to dlstluctly mark or • 

. 
Grepnwood & Co., Rochester, N. Y. See lIlus. adv. p. 60. coost : a few are poor, and some have · obviously been lllbel their specimens so as to avoid erro� in their identj- has hecome hard by exposure. so as to easily remove I t  

Th d • f t ' mlsplaclld. Occas ionally . the editor betrays personal fi ti from a. sash. A. To softeu putty, take 1 pouud of pearl Blake' .. Belt Studs. e strongest an bes, as enmg ca OU. ash. 3 ponnds of quick stone lime ', slake the lime in I th b b It G T d & 0 N Y unfamiliarity Wi th the regious described, . llnd a l.acli of for ea er o
r

ru ber e 
S. 

reene, . 
wee 0.

,
.

, skill In developlug the capabi lit ies of his subject. But (1) 1. B. F. wril es : Clln you give me any water, then add the pearl ash. and make the whole Pays well on �maJl iuvestment. - Stereopticons, Magic 
t1 I th · Id th Ie information relating to aniline colors. how made, etc . '  about the consistency of pamt. Apply It to both sides Lanterns, and Views illus·rating every subject for public yonng fol ks are uot so cri CII as elr e ers; e p  - -

d I ·  . f t I h h th exhibitions. Lanterns for colleges, SundaY-IIchools, a,nd tores are suggestive, if not always Instructive ; and the Have you any informatiou in any · of your SUPPLE- ·1 ot 1-he glass an et It remam or we ve ours, w en e 
home amusement. 116 page iUustrated catalogue free. book as a whole is above the average of the class. It is MENTS' A, Consult t;OIENTIFIO AlIEBICAN SUl'PLE- I putty wil l be so softened that Ihe glass may be taken 
McAllister, Manufacturing Optician, 49 N assau St., N. y� wlill printed and hlilidsomely bound. DlII"TS, Nos. 57 and 68. . out ot the frame with the greatest faclllt1. 
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(10) h B. asks : What can I use l bat W ill i (23) L. R A. asks : 1 Wbere can I obtaiu 
mnder a paper butter or lard tray grease and brine proof, directions for making a ,lmple and efiicient telephone 
and at the same lime .be non-poisonons? A. Coat. the : transmitter, inwhi.ch <Jarbon is used? A.· See SUPPLE
paper tray with paraffine. or else cover the article with I MENTS, 250 a l . d 163. 2. Please �ive the formula for 
a.n ord iuary varnish. , computing the power of a celestial refracting telescope? 

(1 1)  H. C. inquires of what metal those
' Also� for determmmg the focal dist�n� of a two-lens 

bright red or blue caps are made which are on many of eyepiece? A. To compute tbe magmfymg power of a 
the French bottles of medicines, etc. It is very thin, telescope, divide tbe focal length Qf_ the object-glass in 

incbes by the focal length of tbe eyepiece, or its equiva-::� Ir�'l:e� ;�k:r:�o:;':e�oo� :�;S ����;��ith\!�: �:��� �����:al �!�u�u
o�t�e�:�g�::s�;::!:'�::;I� or less lead, then coated. with more or less shellac var- together the focal lengths of the two lenses in inohes, n isb. colored with an iline dyes according to fancy. and this product by tbe distance from face to face of 

(12) J. G. B. asks h ow to tem per thin Hheet their plane sides, also in incbes. Divide this product 
steel, size 10 by 14 inches, and keep it straight. �\ . by the sum of tbe focal lengths of the two fenses in 
The saw-makers temper ,teei saws by dipping in oil inches. The quotient will be the , focal length of an 
edgewise to h'arden, then draw in hot oil bath and ham- equivalent ,ens in inches. To illustrate: Take two 
mer to s traighten_ The hammering mvolve" mucb ex- lenses, respectively 3 inc'bes and 1 inch focus, distance 
perience, and is: considered a high arl among- �a w-mak- . 3" X 1/1 · X 2" 6" 
crs. You can make a fair experiment in hammermgby apart, 2 mches. Then ----:s"-.f-li,-= -4//- =  1).2// .  or 
a trial upon a piece of .heet iroll that is warped. Hard- the focus of an equivalent lens. Suppose that your oil-
ening sileet steel by pressure hetween ('.old plates of 40 
iron, but we do not knpw with what sacceS"_ 

ject glass ls 40 incbes focus, then � = 26,"" magn;-

(13) J. S. W. asks : 1 . How to mend an fying power. A crude way practiced with small tele
ivory penstock which was broken square across ? A .  scopes i s  to observe a distant and distinct object with 
Ivory cement. Dissolve 1 paw. of is inglass and 2 of one eye tbrough the telescope and with the other eye 
wbire glne in 30 of water; strain, and evaporate to 6 direct, bo,h eyes seeing the object �t the same time. A 
parts. Add one-thirtieth part of gnm mastic, dissolved little practice will enable one to approximate to the 
in one-half a part of alcohol; add 1 part of zinc white. power. This is often done with terrestrial or erecting 
Wben required for use, warm and shake up. 2. How is eyepieces which are sometimes a little complicated in 
aniline prepared from coal tar? A .  See SCIENTIFIC 

the arrangement of the lenses. 3. In the secondary 
AMERICAN SUPPLEMENTS, 57 aud 68. 3.  Would a bul\et battery described on .page 406 of voL xliv., SCIENTIFic 
from a lille go tbrough an ordinary book, one-balf inch 

AMERICAN, could the lead foil that covers the insides of 
t h i ck. bound in boards, placed at a dist.ance of 200 tea chests be advantageously used as plates, or is it too 
yards ? A. [t depends upon the caliber of the gun, the thin? Canton flannel and blotting paper is soon de
amollnt of powder used , and tbe manuer in wbich t.he stroyed by t�e sulphuric acid. What other cheap stu!!'" 
book is support.ed. Under iavorable conditions the bll l - can be used mstead l A . .  The fOil . would be too thm. 
let would pass tbrough a book one-half inch th ick. Better c_ast your plates WIth holes m th�m, an� fin �he 

• • i boles With the lead oxide. 4. I have an mduchon cOli 8 I 

N U T T A P P I N C 
MACHI NE. 

D U R R E L L ' S  P AT E N T . 
No. 1 Machine, 000 lb., 7 spindles. ,:: � ;; 1,� :: � :: 

CapaCity of 7 Spindles. 8,000 per 
10 hours. Acknowledged to be an indispensable tool Manufactured by 

B O WA R !) J HtO�., 
Fredoni a" N. Y. 

AN EXPERIENCJED ENGINEER &\ DRAUGHTS MiN, 
competent to manage a large Foundry and Macbine 
���fthl; rJ'c':.lhi�: a� d'3!e�<:¥';.',';t j�x ,!{if�e';"f��Ii:�me 

I �,��: _ _  _ 

TCE AND ICE HOUSES-HOW TO MAKE 
ice ponds ; amount of ice required, etc., and iull direc· tions for building ice-house, with illustrated plan. Con_ tained in SCIENTIFIC AMEUI0A� SUPPLFME::'\,-T, No. as. Price 10 cents. To be had at this office and of all newsdealers. 

QUICK 
Adj usta b l e  Stroke 

S HAPE R S  
(Jan be (Jhanj(ed wItHe in Dlo1;ioll. 

E. GOVI. I> & E BERHARDT, 
No. 111 N .  J .  R .  u.. Ave., 

NEWA RK, N. J. 

[FEBRUARY 3, 1 883. 
(l ET TH E BEST AN D C H EA P EST. 

d:!l!!ttIIIJ!l!!!�;;:......:.;;:,;.::.::...�p .. ,"""�",IN"""-,,-,,,M:.;;A.:..:R:.:.K·:-_-,,,,·lIIIIJIUWIIIIl!. 

Silver Fi·rl/ish. 

��mm����""�'�-������� 
ill ..1_ A.fAY &. 0 0 , '\' l iiJ 

OJ\. A.. FA. y � co .. (CinCinnati, Ohio. tf. S. A.... . " ,Exclusive Agents -and Im1)o:-tf'rs for t.he United States, of th(l 
CELEE:g.ATED P E R I N  BAND SAW BLA D ES, W arran ted stf,peJ"'toJ" to all othe,·s f,n quality, jln�l unif'orna,ifV of te�lper, an d {/Pclleral duralIlity. 6ne P�UI Sa"'" omwen,I'S three ordinary RaWs. 

POSTAL COIN SCALE 
The Postal Coin Scale iIluRtrated on page 71 of thf, issue is a necessity to every business man. Sent pre· 

'"f;�!sO�nae��&! ��f��' o!Jg��� ;;r����dpay1:��rf�s fo� 
' - . GEU. F. J UNE & CO., 267 Broadway. New York. 

)(.  n cums, l1t �Ollru)YJJ Pr::�$8 . 
Large sizes for circu1ars1 etc .. $8 to $00. For pleasure, money makin�, young or old. Everything easy ; printed instructions. �end two stamps for Catalogue of Presses, 'l'ype, Cards. etc., to the factory. 
KE LSEY & eo" lll eri d e n ,  (: on n. 

SEND TO LONDON,BERRY<:: mUON 
� P H I L!, PA F O R � 
THE BEST BAND SAW LADE 

� 
-i·F I R E  -AN D- V E R M I N·j ..... 

I 

P R O O F · 
Sample and Circular Free by mall. _�. �  MINERAL WOOL CO., 22 Courtlandt St., N. Y. 

(14) R. A. T.  asks : 1 .  What I� t h e  d lffer- ! incbes long; wire core • •  even-eighths lnch in diameter. I 
ence between " draught pounds " alld < . avoirdupois The primary coil COUSlsts of four layers No. 16 cotton- I 
pounds"? A. "Draught ponnds," as we understand it, is I covered copper wire, and the secondary of 2% pounds 
the " pun 'I in pounds by the borse on the vehicle or No. 32 cotton-covered wire. Even with a battery of 
load. Avoirdupois pounds are the ordinary pounds of j ' four Bunsen cells only a mere trace of an indnced cur
commerce. 2. Wbat is the difference between the dis- rent is perceptible. 'Please give me a clew to the fault. 
tances the power is from the draught (in foot lengths)- A. It is probable your insulation is imperfect. You 
i. e.,  if a team of borses are hitched at a distauce of 3 1  cannot obtain resuits wit bout the most careful insula.
feet at one time and 5 feet at another from the draught, tion. Try doubling or treblmg the quantity of fine wire. 
what is the difference of " draught pounds" ? A. None. I See SUPPLEMENT. 160. WIT II ERBY, RUGG & RICHA RDSON. Manufacturers 
3. What is meant by " draught pounds," and what by i . ?i���t���I\ig�� :'����f.s�'J.Cb���'t f�i'::T�? 0����1.rd 

BARREL, KEG, 
HOGSHEAD, 

AND 
.. foot pO�nds!" �. T�e m· aning Of. t�e term < · f�ot. i MINERALS E'l'c. �Specimens have been re- by R. Ba,1 & Co., Worcester, Ma' •• Send for Catalogue. 
pounds " IS the WeIght m pounds multlphed by the dlB- i .  ' . 
tance it is lifted in feet in one minute of time. The I celve� from t?e followmg correspondents, and 
difference between " draught " and " foot " pounds is i I?xammed. WIth the results stated : 
that the former takes no account of the movement of i J. P. G.-The mineral is a slate containing pyrites.-
tbe load. and tbe latter does. I J. E. H.-The mineral is a carboniferous shale. 

(15) C. E. A. wriles : I notice in your issue I --.-- ----------------------
for January 13, page 25, an<llrticle upon the formation I COMMUNICATIONS RECEIVED. 
of sulphuric acid and a method of absorbing tbe same On Fire Escapes. By A. C. A_ 
by means of a zinc plate. Is the acid mentioned formed On Flight. By F. P. H. 
when gasoline is used ? A. If the .gas from gasoline is �'!"" ............ ""!' ............ """� .................. '!""'!""'!"" ...... '!""'!""'!"" ...... '!""!!' 
prope.ly,prepared and-J>UM\lcl, it: Bl!.�d _t <l8Utatl1 
anv sulphuriC acid . � .(lllt':rJtt��m.rnt�. 

( 6) W. H. D.  asks : What is the per cent Insi d
-
,,

-
P

-
a

-
a-

-
e.

-
e
-
a

-
ch i nsertiou • •  _ ,,;) cents a li ll e .  

of potash in pine wood 'ashe� ? A. Red pine, 5'2 'per Hacl, I'""e.  each i n sertion - - - Sl.00 n l i n e .  
cent potash; white pine, 1 5 '  S per cent potash. (About eigbt words to a line.) 

I 
Engraving8 may head adver tisements at the same rate (17) J. W. F. asks : 1. What is the best book P(ff line. by mea81trem;ent. as tlie iette: rn-e8S. Adver-

to bny for the nse of a. nalyses 9 A Fresenius' " Manual t%Bement8 must be r�cetVed at pubhcatwn q1fice as early " . as 'l'kll1·sday mormng to apvea1' "" "ext ,"sue. of Quantitlitive Cbem1cal Analyses." 2. Also, a book on 
___________ . ___ _ _ _____ �__ _ 

fertilizers. how to mannfactI\l'e. etc. ! n . " On Arti
fieid Manures, their Chemical Selection, and Scientific 
Applicatio"l to Agrieultnre," hy M. G. Ville, trans
lated and edited by Wm. Crookes .  

(18) 1\1. T. S .  asks : 1 .  At about wha t  tem
perature wou' d  pure oxygen attack copper, producing 
combu-twn or fusion? Or wonld lt so act at any tem
perature short of fusion? A. It would oegin at low red 

beal before fusion. 2. Please give best method of ob
taining oxygen (absolute pUl'lty not es,ential, cbeaply 
and rapidly. A_ Cousult SCIENTIFIC AMERICAN Sup
PL1<MENT, No. 313, p. 4994. The metbod is there given 
in full. 

(19) A. B. asks : Can you tell me if there is 
any quick method of transferring tbe lllm and image of 
an albumen photograph on to glass, linen. etc . ?  A. 
'I'bere is no satisfactory method for transferring tbe 
Illm and image of an albumen pbotograpb on to glass, 
I ll1en, etc. The best method would be to pbotograph 
direct_ 

(20) B. C. M. asks : 1. How the non -erasible 
l ines are put on slated paper? A. Tbe lines are ruled 
with zinc. after which one coat of the silicate cC'ating 
is put over the .late. 2. Would varuish prevent the 
fading of an outline taken by the gelatine transfer pro
ce,s ? A. Use bleach shellac and alcobol as a varnish, 
as it will pr�vent fading. 

(21)  T. G. H. : asks for a receipt for manu, 
facturing tbe " hcktograph," or gelatinEipad, nowmnch 
used i u office and clerical work. It is imperfect and 
unsatisfactory in its present condition, and can ,  I think, 
be Improved. A. The following is a composition by 
Lebacque : 

Gelatine . . . . . . . .. . . . . . . . . . .  _ . . .  . 
Water . . . . 
Glyceriue _ .  

Kaolin . . . . . .  
Also one by W. Wartha: 

100 part.s . 
370 
375 

50 

Gelatine . . . 100 parts. 
Dexlrine . . . . . . . . _ . . . . .  _ . . 101 
Glycerine . . .  . .  . . . . .  1 ,000 
Barium sulphate . . . .  . .  . . . . . . q. s .  

(22) F. T. H .  asks : 1. If ordin ary school 
crayon ill just chalk, or of what ]s lt composed , and in 
about what proportions? A. Wasbed pipe clay aud 
washed chalk, equol parts ; mix tbem into a paste with 
sweet ale made hot, and with a ch ip or two of isinglass 
dissolved in it. 2. Are tbe crayons cut into shape, or , 
are tbe materials mode in mlutiou and let settle into I 
mould.? A. Tbe pa>! e  is roiled out WIth a roIling pin, j 

TO MAN UFACTURERS. 
Wanted, offers, accompanied by drawings and prices of Steam Looms for weaving wire c.oth about 3 ft. in width. Olfers to address under S. W. 426, to G .  L. DAUBE & CO., Frankfort on tbe Main. 
---------- ---_._ -------_ .. 

'J' H E  

R I D E R  C O M PRESSIO N  
P U M P I NG E N G I N E  

(Hot Air), for city or country resi ... d.ences where it is required to raiRe a supply of water, is tbe mo&t Pe;t1ect 
Pwmpi1'l g Machine in tbe market. Its marvelous Simplic;,ty. absolute Safety, 

fe��� f;:'���:ri��dt��f��ti:;:�· I(5�� 
�:ricffo��a��ro��xfiJI;:i���i�te[�on. 

CA ,U lU E Y E It & :';A V ER, 93 Liberty St .. New York, 
and 20 W. Lake St., Cbi�o, Ill. 

Please menUon this Paper. 

l?.A.. TENT 

Se lf · Oiling Loose Pulley. 
Fully tested by several years' use and found reliable. 

SAT I S F AC T O R Y  R E S U LTS f,':M:�;��i 'l:e�i2'b�'l,���&;�d. Orders IIlled for 

LA N E  ,BODLEY CO., 
C I N C I N N A T I ,  O H I O ,  

MANUFACTURERS 

Shafting. Steam Engines, Boilers, 

SAW M IJ.LS, AND GENERAL DUCJIfINEUY. 

a
.
id

. 
of a little lla

.
t piece of wood. tben cut to the length For Hea�Nr!��s, J�::"��]'��er�� 'RS

.
�lis, Radial 

then cut into slip�, and then rolled into cylinders by the 

I
' . 

of three' inches each, and placed lD a slow oven or dry- Drills, etc., sentic to . - I IlIg 8tove untH bard. HILLES &: JONES, WilmiuJll;on, Del. 

IW.· �hing Presses 
DIES AND OrH£RTOOlS 
... tU .. rt�of.u,,*flf 

HAMMERS SH.ET METAL COODS. DROP FORGINOa. Ac. 
.Stiles '" Parker Pre .. Co., 

IIl441&&6WAt 110 .... 

The Eclipse Engine 
Furnishes steam power for all 

'cultural purposes, Driving nd for ,every use first-class " lll1d ecoEngine is required. 
���';��d 1fti'�i�M1�g 8������� al. '76. Refer to No. 7. issue of 
��;T��iJ41::�H?1;:�o�f ��t 

Sfmple. durable, of the best workman .. sbip and material. Solid Wromgbt Iron Boilers. Engine com:plete. on board cars at SpriLglleld, ObIO, at following prices : 3 H. P . . . . . . $275 I 7_H. P . . . . .. $375 5 H. P .. . . . 300 10 H. P . . . . . .  f>OO 15, 20, 'and 25 H. P. at very low I'rice •. These Enginesc. !ully guaranteed' In every respect. Anures. 
C ommon �el'lse Engine Co •• SPRINGFIELD, OHIO. 

SPEAKI NG TELEPHONES .  
CI. A  RK'S RUBBER WHEEI.S. 

TIn: , umU I(JAN Iml.!. 'l'I<:u;Plfo:n: (JonI PAiU, 
This Wbeet is unrivaled for durability. W·}4-.es��.ESI W'�e���I;R, Ttfe�?ilam�J�' 

torial ilIustrat'ns. FRICK & Co., Waynesboro, Franklin Co., Pa. 

simplicity, and cheapness. A dapted for Alexander Graham Bell ' s  patent of March 7. 1876. Warehous� and Platf'Jrm Trucks, Scales, owned by this company, covers every form of apparatus. Heavy Casters, and all purposes for which including Microphones or Carbon Telephones, in which Wheels are used. Circular and Price List the voice of the speaker causes "electric undulations 
_______ f_r_ee_._G_E_O_._P_._C_LAltl{,Wlndsor Locks, Ct. corresponding to the words spoken. and wbicb articu la-
ICE-BOATS - THEIR CONSTRUCTION �g�

sd'o"����i�:e����'!i�':,I:�t;;n"8¥g�t-�H��c��tCt��;i and management .  With working drawinllsi detalle. and P::����tfniW,� tZa�:;�gat;"�:e������fng� i�11bc�aiJrr! dcoirnesCttriuOcntS,·oinn. fUvll!e'wsFoofurtheentgwroavflaD",gSe',tShicoe":S
na!':llimng"l!oeaotl. cult on final hearing in a conte8ted case and many in 

USf'd On the Hudson river in winterd� By H. A. HO�fall, junctions and final decrees have been o'btained on them: 
M.E . Contained in SCIRNTIFIC  AMEHICAN SUPPL}�- tel�J�o���Y���n����sO�?SB:N�Ecgi����I�::�i��;' a;�� 
��cirat}o�s'I��� �t�l6��R�� a6�oig����r���s���� ��� B1ake. Phelps, WatsoD. and otbers. 
fng and management of ice-boats. Price 10 cents. ! !fej:��g�i:se f��tr!���,�� f��-:�b1�g,oa��psJ��:fi�:siem8 can be procured directly or through the autborized agents of tne comna.ny. 

An en�nne that works without Boiler. Always ready to be started and to give at once full power. 
:o<A VE'(' Y .  E() O :-l O lI l  Y 

, C O N VEN I E � C ('. Bums common Gas and Air. No steam, no coal, no ashes, no fires, "#!1#,ij����",, ��m�:r��rat��d::Cr:. insurance. 
THE �EW 0'1"1'0 S I L E :\ 'l'  HA S E :\ (H �E. 
Useful for all work of small stationary steam engine. Built in sizes Df ".!, 4� and -; H. P . ,  by �C H LE I C H E R, � C H  U J I 1U & (;( 1 . ,  N. E. cor. 33d & Walnut 8ts., Pbila., Pa. A. e . 1Ua n n i n g, S8 Dey St., New York, Agel't. 
-- -_. _ _  .. _---- - -�--.--�---�-----

SIfEPARD'S (JEI,EBRATED 
$eo Screw Cutti ng Foot Lathe, 

Foot aud Power Lathes, Drill Presses. Scrolls. Saw r\ ttachments, Chucks, Mandrels, Twist. Drills. Dogs. Calipers. etc. Send for catalogue of outfits for amateurs or artisans. Address 
H. r.. S I I E I'A R O  & CO., 341 &343 WestFrontSt •• Ci ncinnuti, O. ------------ ----� 

MACH I N I STS' TOOLS.  
NEW AND hIPRO\-ED PATTERNS. Send for new illustrated catalogue. 

Lathes ,  Plan ers . Drill s ,  &e. 
N E W HAYEN 'U ,l N f) FAC"I' fJlt l N H  (;0., 

_'I' ew l I aven, Conn. 

DROP FORGINGS g� ��g� 
E!EEC H E Ft & P E C K ,  N EW H AV E N  CONN . 

CJURTlS PRRS�URE RF.GUl.ATOR, FOR "TE A M  A N D  WA'J'ER, Is made entirely of :\1 etal. Occupies tbe same space as a Globe Valve. It has no glands or .packing, and is a lock-up valve. 
(,T:R'I'IS STE." 1\1 TRA P 

::tl.rJu�=t!��lfb��c����:hP�: a..1f1t'l:"e water lis fast as it-comes. Is very I'ccess-�'::Sl�:. e�::J"lort�t';'cv.!l�ei.,llelng on the 
fJ I ltTIS REGVLA'I'OR CO., Ii. Beverly St., Bostoll. llf, ... 8 •• 

All telepbones obtained except from this company, Or its authorized licensees. are infringement:s, and the makers. sellers. and users will be proceeded against. Information furnisbed upon application. Address all communications to the 
_" lllJUU() A N I I I'; ) , ) ,  'I'E J.]U'HO NE e O ll1 I'A N Y , 9;) ll l i l i. :';treet. no •• o u ,  lUu ••• 

��1�r�U�bSEND FOR N EW C I R C U LA R  
F ITCH B U R G  ACO UST;  C 1 II  Co 

r l TC H B U R G M A " S  '�Ih c::G:E_,::, -��� �I�-'Lh �':=£: _!...2� J I'''' 

WATCHMAKERS. 

PAT E N T S .  
:'tIEISSRS. MUNN & co . •  in connection witb the pub

lication of the �CIENTIFIC AMI�RICAN, continue to ex
amine Improvements, and to act as Solicitors of Patent.� 
for Inventors. 

In this l ine of busines8 they have had thirtY-five 

years' experience, and now have "nequaled facilities fo], 
tbe preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United states, Canada, and Foreign Countries. Messrs. 
MUlm & Co. also attend to the preparation of Caveats, 
Copyrigbts for Books. Labels, Reissues, Assignments, 
and Reports on Infringement.s of Patents. AJI business 
intrusted to them is done with special care and prompt
ness, on very reasonable terms. 

A pamphlet sent free of charge, on appiication, con

taining full informatiou about Patents and how to pro 
cure them; directionR concerning Labels, Copyrights, 
Designs, Patents. Appeais. Reissues, Infringements, As· 
signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send. free Of clutrue. a SynopsiS of Foreign 
Patent Laws, sbowing the cost and method of securing 
patents in all the priucipal countries of the world. 

M UNN &; CO., . Sol1tlitors ot" Patents, 
261 Broadway, New York. 

BRANCH OFFICE -Cornet of F an<\ 7th Streets, 
WlI8lringlnll, D. C. 

© 1883 SCIENTIFIC AMERICAN, INC
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ELECTRICAL BOOICS. ! 
Pamphlet giving descriptions and prices of works on I Electl'icity, TeleIl1'8pIIY-, Telep h o n y ,  lUectri c 

"hrhtin g, El ectro.1I1
.
et 

.. 
auu"l(y, etc., maJ

.
·led ti·ee. I 'V. J. J O H N S T O N ,  9 [UunRY St., New Y orl., . 

PUblisher Electrical Books ; also Publisher of 
T H E  E LE C T R �C A L  W O R LD,  
'[1he only A mel�ican W eekly devoted exclusively to 
Ii.:Jecfll.icity a.nd its app,licttti o n � .  $� a year. 

or Auy book on Electricity, or other subject, promptly 
malled, Pl'cpaid, on receipt of Publisher's price. 
-.-_.. IIYRE'S BEAnD Er.rxmf4fi 

tilr r ort'M iUXUTiallt'Yu..u.che, Whi� 1iJ' - ' . 
Sill loer�. or b,o.irOn b"ld_

.

"

.

bea.d� i n 2Q ' •• •. - - 1:'� .•... _ 30 daya. Both young4nd o:d Illr_ 
. ,,-.. !OriN � .. �rybody. 2 or :l Pkga d.- ;.. _ ,... the lI'ork. W;lI pr<;>n, i t o  .. 'fOdeit $100.00 rJc,. J'�r 'acbg. 'With djr.-.tl�nB �"'alotdandp","p .. id 2!J ""nt�, 3 for 

cM. . .... IIlJllll 01' IlifOll'. A.. L. SUITH-..t CO., Sole 4at's, Palatine. J.o. 

320 ' A�!&S FREE ! 
Dev il s L a ke, T u rt l e  M o u n ta i n ,  

A n d  M o use R iver Cou n t ry, 

NORTH DAKOTA, 
Tributary to the United States Land Office at 

C R A N D F O R KS, DAKOTA. 
SECTIONAL ItIAP and F ULL particulars mailed 

J<' REEto any address by 
H. C. DA VIS, 

Assistant General Passenger Agent, 

St. Paul ,  M inneapol is, and Man itoba R .  R.  
. _____ S'I' • .!_�_�

L
_

,_lU
_

I�N
_

. __ . ___ _ 

Tit&o�s�E:S� 
��sr��s�

s
�l�s��r�. '1l8k�'A\8ES:88d�1i 

for ROS E S  alon... Strong Pot Plants suitable for 
immediate bloom delivered safely,_postPtl:�9:,toanYPQst. office. 5 splendid varieties. your cholce;all labeled, 
�� 'Jr;lIm)�

o
f O·02;o� i fa'; ·We t%O� �4lt:�J���J 

P'
t
esent of choice and valuable R O S E S  free W1 h every order. Our NEW C U I  D E , a complete 

Treatise on the Rose, 70 pp. elegantly illU8tr{J.ti�fref. to all. THE D I N C E E  '" CON A R D  CO. 
Rose Growers, West·G�ove, Cb�ste.r Co., · Pa. 

CUTLER'S INHALER 
AND 

more 
evp,r invented. 

It is a�proved by physici*,ns of every school. and in. dOrsed by the leading medical journals of the world. 
OVeI' aoo,ooo in use. 

Sold bI Dru�gIsts for $1 ,00. B y  mail, $1.25. W. H. SMIT a  & C O . ,  PROP'S, 
410 Michigan St . .  Bulfalo, N. Y. 

$5 to $20 per day at home. Samples worth $5free. 
> . Address STINSO� & Co. , Portland. 'Me .. 

PENCILS, HOLDERS, . CA SES, &c. 
The CA LU-C:: R A P H I C  Pen . 

Ititnf ifit ;!tnttital. 
D E R-R I CK H O RS E  P.OW E R  · F O R  CO N T R ACTORS A N D  B U I L D E R S . ·  

G CO . ;  129 Erie St. , Euffalo , N .  Y.  

CHOICE SONGS " BALLADS, !mR'!I'F'tW�Ni'ir"l�I��:" c 
Angels are watching above. . Da.lIng I'll come back to thee. It is home where mother dwells. 
Black�eyed Benie's gone to rest. Dars one rno' ribber for to cross Jamie, are you comin g ?  
��t�: r�!l�bsent back t o  m e .  &�::i�g���:r� g�a

brii��in'. 
ti;�o�I�\��rJ�Ji:t��� 

milt 

Come and meet me Rosa darlin' I cannot say good-bye. Over the garden.wall. 
Dar de ole sarpent was a crawlin' In the gloaming. Patter of the shmgle. 
Darling Daisy 0' Dundee. Is there no kiss for me to-lIlght ? �he lassie tha' lo'es me so. 
And "9 other Choice SOllgs, aU Cor 1 " cts. post-paid PATTEN PUB. Co, 47 Barclay St, • Y. 

C h i cago, J u n e  8, 1 882 . 
We a re M O R E  T H A N  S AT I S F I E D  w i t h  o u r  P i ctet R efrige r at i n g  M ac h :i nes, 

a n d  c o n s i d e r  them T H E B E ST IN T H E  M A R K E T .  W e  h ave two of t h e  
l a rgest l;l ize i n  fu l l  o perat i o n . 

Your attention Is called to above certificate. 

TH:E PICTET ARTIFICIAL ICE CO.,  . LiIllited, 
1'. 0. Box aosa. A42 Gfe,Juw·icl. Street, New Y ork. 
--------�----------------�--�----------

Geo . Westinghouse, Jr. , Ralph Bagaley, H. H. WestingllOuse, 
iPRESIDF.NT. SEC� & TREAS. 

T :S::: :E: 

WESTINGHOUSE ENGINE 
UEQUIU1':S XEITHl<�R 

Adj ustm e n t ,  L i n i n g, K ey i n g U p, 
P ac k i n g, O i l i ng,  or W i p i n g .  

2 T O  1 5 0 c H , O R $ E P O W  E R .  

Send fol' I llustrated Ci)'culaJ'. 

THE WESTINGHOUSE MACHINE CO , :  
92 AND 94 LIBERTY ST., n;w lOUK. 

'VES'J'ERN OFJ<'ICE, 14 S. Cnlla.1 St., e h i cRgo. 
Works at PIttsburg, Pa. 

RUBBER BACK SQUARE PACKING .  
BEST I N THE WORI,}}. 

For Packing the Pislon Rods and Valve Slems of Sleam EJl g i n e s · an d  Pumps. 
A GOL:rfPEN and .RUBBER HOLDER, contalni!Jg Ink for several days' 'WI1ting. Can .be . carried in the pocket. A�ways ready fO . . t u

. 
se. A luxury for · persons who care t . ')reserve thei)'. lndividuality In writing. 

M A B I E ,  TOD D &. B A R D, . 180 BROAD WAY, · NEW YORK. 

B represent& that part of the packing which; when in use, Is in contact with tbe Piston Rod, 
A, the elastic back, which keeps the part 11 against the rod with sufficient pressure to be steam-tight, and yet 

creates but Uttle fricti<ln. 

OUR GOODS ��'b'lb°�i1!fl'iJ'��hASS DEALERS. 

PLAY' .  S Dialogues. 'l'ableaux, Reading

. 

s, etc., 
for school, club. and parlor. Best 
out ! Catalogue free. > 

S. T. DENISON, Chicago, Ill. 
A Jj'ORTU�E FOR SOME ONE WI'l'H LITTLE 
means, if taken :won. li'o� particulars, address W �I .  HART, Kirksville, Mo. 

M A N H O O D ! 

KNOW THYSELF 
.A Book for Every Man ! 

Youllg , Middl e·Aged . and OM . 
'l'he untold miseries that result from indi�cretion in 

early life may be alleviated and cured. Those who doubt 
this assertion shOU l d  purchase und read the new medical 
work published by the l.Jenbod v III e dieal I 11 "1-i  1: II U',  
Boston, entltleCl t h e  �c-i ence o f  Life :  or. � "' f- P'J'f�Jiiel 'va t i on . It is not only a complete and perfect trea
tise on Manh ood, Exbausted Vitality, 'Nervous and 
Physical Debility, Premature Decline in Man. Errors of 
Youth, etc, . but it contains one hundred and twenty-five 
p "escriptions for .Rcute and chronic disea�es. each O Ii P  o f  ,v h i ch 1 i"i  i n v n l n a bl ,· ,  s o  proved by t h e  autbor, 
whose experience for 21 years is such as probab l y  n ever 
before fell to the lot of any physician. It contai n s  ROO 
pages, " bound in beaut ful embossed oovers, full gilt. 
embel1ished with the very finest steel engravjn�!'!. guar· 
antp,ed to be a finer work in every sense-mech8.ni�a.1, 
l1terary. or profe8sional ---than any other work retailed I In this countrv for $2.00. or the money will be refunded. ' 
Price only $1.25 by mail. Gold medal awarded the author 
by the National Medical A SSOCiation, I l lustrated sam
ple sent on receipt of six cents... Send now. 

A d dress PEABODY MEDIC A L  INSTLTUTE, or DR. W. H. PARKER. No. 4 Bulllnch Street, Boston, Mass. �1i�l\���gi:e:fe��e�onsulted 011. all diseases requlrillg 

This Packing is made in lengths of about 20 feet, and of all sizes from '4 to 2 inches square. 
JOHN H. CHEEVER, Tl'eRs. NEW YORK BELTING & PA()KIN G ()O., 29 Park Row, New YOrk. 

SPEC I A l, NOTICE.,--Owing to the recent Kreat fire ill the " Wodd" Bulld1111[, our office hns 
been l'e�lloved aM a_b_o_v_e_.

�_�� ____ ,.,.. ______ .-2,,,--_______ ,-_______ _ 

CO N T I N E N "A L W O R K'�( B R O O K L Y N ,  N .  Y .  

DUC' S  MECHAN'ICAL ATOM'I;l,;ER OR PULVERIZER, 

�W 11,±�i'k�1ER� 6'8l't'W:�\'hf,
o�g'lD 

a
llJ<W�J%Ehlrgl�, �'XilH���t'8i1':: i>uI1M� PHA'l'E ROCK, etc. It is simple and not liable to get out of order, revolving shell being 

constructed of Sierpens·Martin steel: and all parts mechanical in design and of first-cluss 
construction. Wei>:ht, 5.500 lb.; heav.est piece, 1,500 lb. It will pulverize 7 '1' 4 1  1 0  'J' O N S  IN · 'I'EN H OURS witil OO H .  P .  For circulars and full particulars. apply to or address 

. . 'I'HOS. F. RO WI,A N J) ,  Sole IUalluf' .. , HrooklYlI ,  N .  V .  

C H A L L E N C E " R O C K  B R EA K E R .  
Patented November 18, 1 81'9. 

For Mncn(lal" Road making, Ballasting of Raill'oads. Crushini{ Ol'efrh use of 11'011 Furnaces, 
etc, Rapidl y  supersedinll: our older style.. of Blake Crusher on account of jts . superior strenQth, effiCi
ency, aud sVmpliciily. Adopted by important· Railway and Mining CorporatIons, Cities, lind Towns. 
F'irst Class Medals of S1qJeTioriily awarded by American Institute, 1879 and 1880. " 

BIJAKE CRUSHlm CO •• Sole Makers, New Have n ,  COlli' . 

Horizonta l Steam Engines ,  
}'or best Automatic ()nt·oll' OJ' 

Plain Slide r alYe of Su
perior Design. 

()omplete I n  Enry Resped, 
ADDRESS 

LA MBER'rVILI,I� 1 RO �  W () I: KS. LA IUBERTVII.I,E, N .  J .  

. . . . . . . $24Q
(JO; 

. . . . . . . .  2&l (JO . . . . . . . .  SI15 00 

. . . . . . . .  441)1)0 
Put on cars at 8priul!'field, O. 

JAMES LEFFEL & CO., 
Springfield. OhiO, 

1)1' 110 Uberty St., New York. 

Steam Fitters.' & Plumbers' Supplies. 
RUE'S LITTLE GIANT INJECTOR. 

JOHN S. URQUHART, Successor to 
AT,BERT !IlRIDGES , 46 Cortlandt Street, New York. 

LUBRICATOR, VISIRU<: DROI', 
Is guaranteeQ: to be 1. .  A ver-fect · iU<;J.urance against the. cuttill� . of 

Valve <se-ats·i:,CyIfn4-e-r, and Govenro�_ ,Valv�� ot the 
1 ...... (; ......... ,.m.f�jll Jlay'::j�jo i.lf ��'mon:ths:,in thit;!lWibg 

:O;�Vt c°!lha��et:r�ki�;l'e :I:����te�::;���I�:: i�' two strokes I'er mibute. 

of th,�.p.. M'rdbyfl�1l1ll!4 0\ TIIo.,���:HU�::��::;r�� 
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B L.A.S'X'. 
IRON REVOLVERS, <PERFECTLY BALANCEb, 

Has Fewer Parts than any other Blower. 
P. H .  &. F. M .  R O OTS, M a n ufacturers, 

QON N E RSVI LLE,  I N D. 
S. S. TOWNSEND. Gen. Agt. , 6 Cortland St. , S  Dey Bt .• 
COOKE & CO .• Bellinq Agts., 6 Cortland Str"et 
J �S. BEGGS &. CO" t:5elling .agts. 8 Dey Street; 

NE'VV YO:B.K.. 
" END FOR P R I CED CATALO G U E. 

1:'1 ID{t'i"" lO)q�I'fr'jLtfT�� AND CLAY RETORT;; ALL SH�ts 
nn� !Q!lr\il�r;�, -- BORGNER & 0 BRIEN .-=-

2 3  !'.1! S T .  A B O V E  R AC E .  P H I LA D E L P H I A. 

BACKK N I FE O A U G E  LAT H E ,  
:B'or all variety of Chair Legs, etc . .  etc. U O U '"" t Ol l f' 
Pntf'Jl t ,T uriet)' J �athf�, Superior to the Waymouth. 

.Pattern )-1 aker'� 
Lathe. Improved 
Rotary Bed Plal l .  
ers, Buzz Plalle1'8, 
��iln �/Wa :�(� 
Wardwell Patent 
Saw Bench. Rod 
Machines. Boring 
Machines, etc .. 
etc. Dealers in 
S e c o n d - ll a n rl 
Iron and \,y ood 
'V o r k i n g  _M a_ 

and BoilerR, etc., etc. Se.nd stamp for 
address U tl LJ,,..'I· (H'i E j\l A CHIN .: 

_....:....: ___ R_t_e_r _S_t_,,_F_l_· tc h b u l'g, llht.s . . U. S.  A . 

Send for Circltlar & Price List 
COPE &, MAXWELL M'F 'G CO' 

�e11-' :Ind Ilnproved Styles o f'  
S. T E A M  P U M P S 

- AND -
BOI L E R  F E E D E R S .  

"T:trE J6ES T M�-t DE, " Address H A ltIILTON. OHIO. 

THE DUPLEX I NJECTOR .  
The constantly iucreasing demand for this BOiler 

I Feeder proves its superiority over other machines now 
I In use. Send for illustrated �ircular and price list. 
I :\Janufacture..<l_b!_,!�_�U ES J EN" R S, J) 1'�t.':o�t,  .lIieh . 

THE METAL WORKERS 
O F  THE U N I T E D  STATES A N D  CANADA. 

COlnpl'isiul{ the fol l o" 'in g  'I')'ad,' s :  
Agri cult ural I m p  J e m "  n t i Iron find Steel Dealel'i5 . 

Manufacturers. i Iron Ha: linu- Manuf'el'S, 
Bel l Mm:ufacturer". I Lock , .  
Boiler Maker., : Machillery Den]e .. , 
Bolt and Nut Mannf'er" . i Mach i n ists. 
Brass Found ries. : MachiniElts' t'npplies, 
llrass Good s Mannf'er.. I Millwrights. 
Britannia Ware , . PluDlbers. 
Bronzed Good. Plumbers' Supplie •• 
f;ar Wheel I R. R. Supp liesi 
Chain I Rollm " Mills. 
Cutlery i Safe Mauufacturers. 
Coppersmith s, i Screw · '  
Engine Builders . I Steam Fi lters, 
Fire Arms MannfacmrerFl' 1 Steam and G.UR Pipe�. 
Gas Fi tters. Sheet Iron Workers, 
Hard ware " . Tool Manufacturers. 
Iron Founder_. . Wood Working M achr'y. 

ltI a i lecl 011 l'eee i p t  of pl'ie,e, $3. 
FAR L E Y ,  PAUL &. B A K E R ,  P h i l a d e l p h i a ,  P a . -... -- - -- - --_ ... .. -.. ,-.----.--�---

SAFE and SPEE
. 
DY I �tlif�:. l:F.:�� . . ���� 

WAY to FORTUNE. Ben����;;�iii��, 
Courier Journal Building, I,ouisville, Ky. 

50 Elegant Genuine Ubromo Cards .. po two alike, 
with name, 10c. SNOW & CO., l1'J.eriden, Ct. 

RUPTURE 
cured without an operation or the injury trusses Inflict Ve�r iofk·. S����ta�:S :It'I�h�1iOt�:r���l:; W;?ea.?�:ls of bad cases. before and after cure. mailed for lOco 

$72 A WEEK, $12 a day at home easily made. Costly " Outfit free. Address TRUE &; Co., Augusta, Me. 

A.GENTS c;all now �ra�p a fortune
.
" . 011tIlt  worth $10 ir<,e . Address E. G. RIDEOUT .t CO., 10 Barclay St. , N. Y 

AGENTS Wanted !':.� hR.d,om. lI\n'trat� .tan�. 
wo,ks of ch • .acter; g .. at variety· Books & Bibles 
low i nJ1rice; selling fast; J1eeded�veJ"ywhere ; Llbersl term.; Bra ley, Garretson & Co •• 66 N.  Fourtil St. , Phiiadelphia:. Pa 40 Chromo V isiting Cards. no 2 ali

.
ke.  for 1 883, name on and lllustrated Premium List, lac. Warranted best 

___ S_Old. Agents wanted. L JON}]H & CO .. N assa',!, N.Y. 

I N�Y E S TO·RS7g��:��1':�ff;r�la��t����;o,�� y��rs expertence j $4· 000,000 loaned ; not a dol l ar lost ' , J  's _W_at�l"n8 & C�_.-=-�������,Kan������d 24����_��:;�.Y: 
__ 

© 1883 SCIENTIFIC AMERICAN, INC



78 
k ___ l!!:i 

Inl!iide l'nlle, each insertion .. .. ..  .,.. a eent8 a line. 
Hac ... PaJ.{e, each inse l'tioll .. .. ..  81.00 n line. 

(About eight words to a line. f 
Engravings mllllf head advertisements at the 8ame rate 

pEr line, .Oy measurement, as the letter pre8i> . Adver
tis<ments must be reeeived at publication office as early 
a8 Thur8day morning 'to appear in next issue. . 

This Is a ten-Inch-sweep Ratchet Bit Bracel with a 
gear wheol, speeded about three to one, to ve used 
for drilliug irou. When not needed for drilling, this 
gear wheel can be taken off in one seccnd. 

This Bit Brace is made cf .teel, highly poliEhed and 
heavily nickel plated, with a cocobola llandle and 
liguumvit!ll head. , It has two sets of forged steel jlWS, which will hold square and fiat srank tools of 
all shapes and sizes, and round twi.t drills from 7-16 
to 1-32 inch in. diameter. The ratchet att.chment 
enable3 the Brace to be used in places where there is 
not r Jom to revolve the sweep. Many attempts have been made to Imitate the out· 
side appearauce of our Barber Improved Braces, but 
no one dares to nse our Patent Jaws, as seen in this 
Cllt, and no brace is good without them. We guaran
tee these tools t, be perfect in every respect, and that 
they' wI!! give great �atisfaction to all who use them. 
Haraware dJale" will furni�h tbem on demand at <?ur 
Wlreq or we will forward one by express on receIpt 
of the'price, which Is Three Dollars. 

Millers Palls Co. 
74 CHAMBERS ST., NEW YORK riir;-M£NICH0�m�T[AM BOl �I 'fIR SA-TALOGUE SENT  fftEE ltR� 

GEO.C.MORGAN & CO. MANFRS .  
i _ -=-�I�;. 1 6  MAJ O R  BLK. C H I CAGO �  

PATENTS B011llht and Sold for INVENTORS,.! 
and handled in UNITED STATE" 
and EUROPE. 

Profitable Investments in Valuable Patents made for 
Capitalists by GEORGE B .  DAVIS, 

No. 320 California Street, San Francisco, Cal., 
Room 14. over Wells and Fargo' s  Bank. 

The Pacific Coast offers a good market for useful 
Inventions. 

M A C H I N E . 
The undersigned, inventor of the Old Dunbam Ma-

��;
n
:d �u"t: ���

I
�:t�h�� '2AI1 t�'tJ1e �1��u��.heXagOn 

!Would arrange with right parties .feslring to enter Into 
the manufacture of nuts tvr a part Interest In said mao 
chine. Addre.s GEO. D UNHA1U, Unionville, Conn. 

R O C K  D RillS & A IR  C O M P RESS ORS 
1 I N C E RS O L L  R O C K  D R I L L  C O . , P A R K  P L A C E:  N E: VV  Y O R K  
The " M O N I TO R . "  
A NEW LIFTING AND NON

LI FTING IN JEC'J'OR. 

Best Boiler Feeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

A h  .. o P,.ltent 
EJ E CT O RS 

OR 
Water Elevators, 

For Conveying Water and LiqUId. 
llOntcllt Otlerl!', 1 .. 11-

brlcntorl!', ete. 
N.A.-X'�.A._ do :E>::El.:IiIYFUS 

SODd lor catalogu.. 92 " 94 L I be rty St., New York. 

ASBESTOS ROPE PACKING, 
A�JJESTOS WICK PACKIN G  • 

. A S n l'�TOS FI.AT PACKING, 
ASIJESTOS SHEATHIN GS, 

A SBESTOS GA SKE'I'S, 
ASBESTOS BUII.DING ¥EL'I'. 

Made of strictly pure Asbestos. 

H. W. JOHN S  M'F'G CO. , 
87 M a iden Lane ,  New Y o r k ,  

Sale Manufacturers of  H. W. Johns' Genuine 
A 1!i·j���; IMN1NJ)G. l�A.'ll�l' ptP21? 

A N D  1l 00 L E lt. COV I' IU N G �, 
1<'lltlU' If O O F ('O A 'I' I N G S, 

CEM EN 'l'�, E'l'C. 
Descriptive price lists and samples free. 

(FEBRUARY 3, I883. 
:m.T.A.EJX.:E.�:m:J;> l.Bf$f$_ 

RUBBER BELTING, PACKING, HOSE. 
Ste a m  Pac k i n g, 

P i sto n Pac k i ng, 
Lead i n g  Hose, 

Stea m Hose, 
S u ct i o n  H ose, 

P u m p  Vd lves, B a l l  V a l ves, 
TRADE MARK. 

C as kets a n d  R i n gs, 
Car S p r i n gs, 

W ago n S pr i n gs ,  
W r i n ge r  R o lls, 

C ra i n D ri l l T u bes, 
Corrugated R u b

ber M att i n g .  
TRADE MARK. 

PAT E N T R E D  STR I P  R U B B E R  B E LT I N C .  
PATENT CARBOLIZED RUBBER FIRE HOSE, 

Maltese Cross Brand. Over two million feet in use. 
Baker Fabric Cotton.Lined Fire Hose. Linen Hose, Plain and Rubber-Lined .  

A PE RCRA & RUBBER M'F'G CO., 2 3  Park Place, New 

.AND 
Corn Mil l Stones, 

A T'}, S J Z I'S. in the world. Sallll?les of meal 
sent on applicatIOn. 

North Garolina Mill stone Go" 
WESTMINSTER. MD. 

TH E R M O M ET E R S  lJ��ce&� 
MioroscllP"!'. Telescopes and OOJl'1'aIlses. It. & J. 
BECK, Manufacturln';; OptiCIans, Phila., Pa. P"" Send ·for Illustrated Priced CataloKue. 

WILLIAM 1'\ PO RT 
�r�

n
'Fg� 

P
:�:!.af

l
��e 

in Door flhops, Box and Furniture Man
ufactories. For plan.,. 
��P'1�x ��'A-��.i'd 
FUrniture work, it 
has no equal. 

We use the Ellis 
Patant three part 
Journal Box and a 
solid f o r g e d  steel 
head. Two pressure 
bars. Has s t r o n g  
feed. Will plane from 1-16 to 6 inch thick. 
WeIjI;ht, 1,400 lb. The 
lowest priced firstclass planer In the 

market. ROWLEY & HERMANOE, Wllllamsport, Pa. 

SOUTHWARK FOUNDRY &; JI!CHnE COMPANY, 
430 Washington Avenue, Philadelphia, 

E ngi neers &, M ach i n ists, 
BlowIng EngInes and Hydranlic lIlachinery. 

Sole makers of the 
Porter-Allen AntoUlatie tnt-OW Steam Engine. 

Stevens' Roller Mills, 
FOR GRADUAL REDUCTION OF GRAIN. 

Manufactured exclusively by 'l'HE JOHN 'I'. N O Y E  lUl<G. C O . ,  Bnffillo, N. Y. 

W A T CH M A N'S I M
proved 'llime D�tector, with Safety Lock At
tachment,J'atented 1875-6-7·8(j-Sl. Jjeware of In
fringements. This In-
�'1��ni�� s�fP�\"a�(6�� 
Invaluable for all con· 
cerns employing night 
watchmen. Send for cir
culars to E. IMHA USER. 

212 Broadway. New York. 
� 
Fisher Double-Screw Vise, 

.t , -)FULLY WARRANTED(-
Stronger than any other Leg Vise, and Always Parallel, 

\\ anted. T. NEW, 3� John Street, New York.  a�n��!lI�eI�:;g�k��g�ih!ll�EI' ':''l.'bB:8'-d'�!��. 
STEMWI  N 0 1  NG Permutatloll Lock, 

MA.DE ONLY BY THE 

• Till,  Desk. Drawer. :;:-�'d;;;�et�'ol;w':;,r:;¥ EAGLE ANVIL WORKS, 
use either I, 2, 3, or 4 of its 50 numbers. T R E N TO N" N .  J 

o�g�i��y:a.
e
q�i��l�?���!tre���:i�i 

. 

Send $2.50 for sample by mail, or 
I1��U�lial��tg�t3��:phR::': ��� 

---------���----------

GOLD MEDAL, PARIS, 1878. 
BA.KER'S 

Broakfast UOCOR. 
Warranted absolutely pure 

Oocoa, from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with, Starch, Arrowroot or Sugar, 
and is therefore far more eccnomi
cal. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for Invalids as 
weH as for persons In health. 

Sold by Grocers everywhere. 

W. BAKER & COI l Dorchester, Mass. 
T H E  C01U1UON �EN SE D R Y  Kll.N. 

In solving tbe true principle of seasoning, extracting 
the sap from the center by suction, rapid circulation of 
air, with moderate beat, we offer the cheapest kiln in 
�gft��

r
ufr��

n
en��

i
��:gis�nw������

i
��r��gc8e:�itc;c!� 

re-
ST. A I.BA N �  M'I!" G VO.,  St. A lbans, Vt. 

ERICSSON'S 
N�w CaloriC PUIllDill[ Ell[ill� 

FOR 
J)WEI •. LIN G S -A N I) C O U N 'J'ltY SEA 'J'S. 

C. H. DET.A IUA TER &: CO., Proprietors, 

No. 10 Cortbl lHlt street, New York, N. Y. 

POSITIVE ACTION GUARANTEED U N D ER 

ALL CONDITIONS. 
NO ADJ UST M ENT FOR VARYI N G  STEAM PR ESSURE. 

WilL  LIFT WATER 25 F E E T .  S E N D  F O R  DESC R I PTIVE CIRCULAR. 

OF F I C E S  A N D  W A R E R O O M S : 
PHILAOA., 1 2TH & THOMPSON 8TS' / N EW YORK, 109  LIB ERTY ST. 

BOSTO N ,  7 OLIV ER ST. CHICAGO, 84 MARKET ST. 
AUGUSTA , GA., 1026 FENWICK ST. ST. LOU IS, MO., 709 MARKET ST. 
DENVER, COL., 1 04 �II=T�FNTH ST. SAN FRA NCISCO, 2 CALI FORN IA 8T. 
R ICHMOND, VA., 141 9  MAIN ST. . 

H A R T FO R D  
STE A M  BOI LE R 

Inspeotion & InBuranoe 
C O M P A N Y. 

W. B. FRAN [l L IN .V .  P res' t .  J. nr. HIJEN, Pres' t .  
J .  B .  P I E RCE .  See' y .  

er!t
d
�;:��o�?N� � or \W�lt��<t�r��t��e�

a
¥�;��ur. ,I heels and Rope for conveying power long distances .  

Send for circular; 

FOR lS83. 
The 1II0st Popular Sdell t ilie Paper in the World. 

Only 83.20 a Year, i llchl d ing postage. Weeldy. 
�� Nll lllbel'S R -YeILl�. 

This  widely ci,.,, " l a l ed and splendidly lllustrated 
paper Is published weekly. Every number contains six
teen pages of useful Information, and a large number of 
(j)riginal engravings of new inventions and dlscoveries. 
representing Engineering Works, Steam 1',1 achinery. 
New Inventions, Novelties in Mechanics, Manufactures. 
Chemistry, Electricity, Telegraphy. Photography, Archi
tecture, Agriculture, Horticulture, Natural History, etc. 

A 11 Classes of Rendel'� find in the 13CIE"'rIFIO 
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